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;k tfu>^>, t^^v'^, tf'j^i^^. t!u>v'>^ >r>H-;K -rvoK 

u>, ^^^v'^'. :^:75^u>^x =^^y^u-u>, ^r:^yu>, ^>yv>. 

h [2, 3-b] ^:t:7a:>. '1'>K-;K :^JWVJ-)W ^TV- 

(^F^ b < 7^ vm$km l < « i x« 2 m) ©jt^s-^^sit 

20 tl9-:t>^ikmV'^^MtVX\t. m^\ts (1) tf^:i->^tkiiiV3^5 

moummm^ (2) ;j!7;i/^^>';i/a. (3) (4) Ci_4T 

(6) Ci_4t;p^;ps ^5^;p> :/Dtf;K ::^5^;k 'ry:^^^ 

a:>ti$^>x;i/>f:>mT^ H« (-NHsOjCF,) ^*t^v^e>n?>o 



wo 2004/041266 



26 
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=1 — f ==\ — —T-f" — n— 

o ' o * 





[b] 5^;^-7x>^ Cb] ;K ^yV'^TV 



wo 2004/041266 PCT/JP2003/014139 

27 

it^m (I' ) , (I) *<fctJf (lY) lc43ViT> ^Q«, 




— ;k ^>X'ry9^Ty-;K [2. s-b] 




:r:3iry ; An^r'>M^ y yM. mm, B'^mm) ;c,_3r;^^ 
i/^Tt)j;ViC3_8->^DT;i/^;i'-;^j;i'fc;i^ ; (Ci_e) tjI'^jixju 



wo 2004/041266 PCT/JP2003/014139 

. 28 

WLnM'=f-:Rxfm^m^ti^ ^Mi^n^ i xtt 2 a. iu\^^v4 m<o^y^ om^^ 

C6-i47U-;l'-C2_e7;V'>-::i;i' ; gtft$nTlriT'b<i:Vi^gf|i;SS : 
t)J;i.i75y75ie.ilffn'5«mS ; :feci:t)fj:n5>c!)g^S*«2m± 2 
25 2>) *t^l.ie,ns, ^Ptt±IBLfegig|S*x gift^|gJ^'l9:gtCl?a:lril^5«. 



wo 2004/041266 PCT/JP2003/014139 

29 

t!;w> r^^;w> -ry::^5";K sec-zf^jv. ten-^^Ji^y ^v^y 
(C2_e) TJi/yx;H a:UTJ*> «?3^«ifx;K :5^a^zi;K -fv::/D^n 

-ryya7j?^'>, -fy:/^^->^ sec-r7'h=¥v^, ^^^^^ji/r^^^^s^, 

mmmAm<D mm-^nx\^x%^^^^m. (Ci_e) r}v^}v^^i co ris 
s^XAf^o) rem^tiTV^Tfei^v^ls^ (Ci_6> T;V'=^;i'-*Ji'3j?x;i' 



wo 2004/041266 PCT/JP2003/014139 

30 

20 *«ffivie>n?>. 



wo 2004/041266 PCT/JP2003/014139 

31 

w\uy>m=i' m. y^ymw^. ^mu^> ^mm^^^ a^mm^^) ; t>« 

^l/A^-fM X5^JU^5^;l/:«JJUA^:-f;W^) ; ^:y-Xtti^-Ce_l4TU- 
M^d^e.^t^tl'S 1X«2®^ i;^f:tiL4MO^'rPlH^^^^t^^r/-X{iv? 



wo 2004/041266 PCT/JP2003/014139 

32 

^f*^sii«tis i^v^b 5m(owm^^'tti^timm^mi3iiiLm\zm\^x\^x 



wo 2004/041266 PCT/JP2003/014139 

33 

mmMAmo mm-^nx^^xh^^^^c^.^^rv-jiy^ji^^rDV} <d rc^ 
gm«Aif(7) rgi$i$nT(/iT'ba;ViCe_i4TU— ;V'7.;w:7^-;i.j ©. 



wo 2004/041266 



34 
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B.ji3i ^ifim e>ns, 

10 rc3_8->t^DT;u^;t^-5!j;w3j?-jWT^yj ^ mmm^&j^\zmmm^. 

15 )Vs . rc6_,4 5'U-;i^-*;i'3i?n;PT5yj . rc^.i^ru-;!/-*;!/!!? 
U'ti*>m^ yymm.'T. mmm^. ^mm^. st^mm^) ; t^p^ 

25 5/i7P7;WK ^ (Ci_e) T;i^n:^'>, -fiis (C^.J 7)Vn^i^-ti 



wo 2004/041266 PCT/JP2003/014139 

35 

X«e^-C6_i4TU-;i/-;?j;W\*^<;i/75:i:l?ffim$nTV^TfeJ;Vi) ; Cg 

15 C3_8->i5'DT;p^;K ^iK (Cj.e) T;i/n^v', jgi^ (Ci_ 



wo 2004/041266 
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36 

20 ;vj iibxtt. fi?g;^«r'jix;K i-±y^jv. 2-if7xx 

2-:^7^;^>^^;K 2. 2-5^7xx;px^;k s-^xx 
;i'yptf;p, 4-7xx;w:^5f;k 5 -^xxji/^^^iW. 2-tf7xxu;p 



wo 2004/041266 PCT/JP2003/014139 

37 

So 

15 - c 6 _ 1 4 7- u * ;w^^-r ;p ; ^mm^sk^ \zMmm^. eitStM^xrK 
25 A) ^mmmmm^. no 5:^3:1^^1^ 1 om$¥^mmmmmmxit (no 7 



wo 2004/041266 
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2-:^^yu;K 3-^yu;i/. 4-=^'yu;i/, 5-^>U;k 8-4^y 
4-fcfU$v^^;P) . \dn^jjv i-fc?o'j;i/, 2-tfDU>>K 

3- bfPu;w . -ra^yu;!/ (m. i-'r$^i/u;i>, 2— r^rJ^vu^K 

4- 'f5^yu;w . tr^yu;i/ i-t!5yu;k 3-k!7\/u;k 4 

y:t=^ij-yu;v) . -r>b*u;w i-'r>H'j;K 2— r>Hu;K 3- 

-r>HUJl/) > 2-^>t/5^7'yu;K [b] 5^X-;k (M. 2--'>C 

>y [b] 3-^>i/ [b] ^JL=iJV) . [b] 

15 (^j, 2-^>V [b] :7'7-;i/, 3-^>y [b] y^-M fsi^o^mm 
^^mm : mxv3:}dn U 1 - trp u >'-;k 2 - tf n u 

cm. i—c2.yvv-ji'. 2— r5i$^yu-;k 4— r^r^^yu 

20 Ui^::i;k 4-t!'^Us?n;i/) , tT'^^i?-;!^ (^J. i-tr>^^>^n;k 2- 



wo 2004/041266 



39 
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v^xfe J: c 3 _ 8 5^ n t;p^;k ±ib b itmm.-^nx^^x% «fc c « _ i * t 



wo 2004/041266 



40 
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5 ;i/;^;i^3i?-;K i - tf^us'— ;i^:it7;i/:^?-;i'. ^=^ij';/i^u>-i 

^ «x tj— s^T) T^fc $ n -5 m^Mu iii>m\^^^n^. 

14M (mS> 2^X«3^^) »^b<« (i) SJ^ViL 

14* (|ff^U<Ji5;'a:ViUl OA) X« (ii) 7;^ViLl 

25 0 ^"^mw^mmmis^ ^^m<d 1 ^aoTkmi^^ ^i^v^tt^s 1 flsoai^t 

x-;i/ 2-5^xx;u, S-^x-jP) , yijjv 2-7U;K 3- 
, truv'Ji/ (^ry, 2-t!Ui^;k 3-trus^;K 4-tfU>?;i') , ^ 



wo 2004/041266 PCT/JP2003/014139 

41 

7l/U;V (^J. 2-^TV^J)V. S-^TV^JM ^ -t^-^ 

yu;i/> 3-=^-yu;v. 4-=^yu;K 5-^yu;v. 8-^yu;v) > -rv 

tru^v'-;!^) . tfDu;w (^^ix i-trpu;K 2-t!nu;K a-tfnu 

10 («^, a— i'y5^T\/u;i') , v:^=^^itv/u;w (^sj. a— fv:t=^1^ 

yujw . -r>b*>j;V' (^J> 1— r>Hu;v. 2— r>HU;i'» a— f>i<u 

;V) , 2-^>V5^TyU;K [b] 9^xn;K (^J. 2-^>\/ 

[b] 5^x:^;k 3-^>y Cb] 5^x-;i/) . [b] 79x;i. (^J. 

2_y«oy [b] y^—JV. 3-^>V Cb] :7^x;i/) fsiii^^m^^^n^o 

(^fF^L<«, AP>^>1^-?. Apy>'fbsnTv>Tt><kv>Ci_6r;mr 



wo 2004/041266 PCT/JP2003/014139 

42 

ViTfeJ:Vi7x-;w^) */t«(ii)/NDy>'ffe;$nTV^TfeJ:V^Ci_6T;W4^ 

gifes^^L/TViTfeiVi, mmm'j'&.^iz^mm^. m^f^'i^^^zfmn^ 

x5^ix>. :7'phrw>, 3e?JfflVie>n^ 75:*^t^Ci_6t;i^ 

25 » 



VfO 2004/041266 



43 
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M>i^mz\i.. Etvx\t. ^Tcn 

(iO- (CH2) m^-W^- (CH2) m''- 

_^ _S-, -CO-Sfett-CO-N (R') R^^^XJ^R^-i^tl^ 

10 (ii)- (CH2) m^-w^- i^^^^tmrntrnMrn^^^) •T?«t):^nsx 
(CH2) m^- (^mmt.mmiimMm^^-r) xmt>^n^ 

R2:fej;tXR3-e^$n'5Ci_6T;i'^;i/»i:UTtt> x^;w :/a 

fefjK ^VT'afcfJK -t'v:7'5^;v> sec--:/5"JVs tert-:/5^;K ^> 

EtbT^. i^^^. -0-. -CH3-O-. -co-, -CON 

-N (R2) -CH2- (Rni*3gm^^fet^c,_6T;u+;i/S$> 

^b<«^5^;PS^f) , -S-CH2-*;fc«-CH=CH-*W*b<, 



-(b-^i^ (I' ) > (I) ^ <n) , (IIa> , (lib) . (Ill) *3.fcc; 



wo 2004/041266 PCT/JP20D3/014139 

44 

(I-l) fc:fe^iT, XattT;l/^lx>^£^^©;^^— 
10 l/'>Stf»©-c-d«-0-^ -N-*:feW:-S-7?@m^tiTVi?>Sj ^tcii 

r 

So 

(i) - X 1 -w^ - X 2 - (x^^^z^x^ it^tx^tim^^^t^\tm.mm^m\^ 
xii^xh^ii^c ^.^r}i^=¥u>m^. w^i^-o-. -n (r*) -co- 

20 N (R«) -S-Sr> R**J:tJSR H^-^-tl^n^tKSjlM^^^fcttC i_e7;V 
(iO-W'-X^-W*- (XHtm^m^mVX^^X'h^l^C i_^TJV^U> 

S<£> w^:fej;mv''«-en^*n-o-. -n (r-*) -co-n (r^) 

25 S^f) 7bW^V\,^o 

>^J ® rCi_6T;i/4^^>^J i:LT«, ;>^5^l'>. x^^>, -fni^u^s 



wo 2004/041266 



45 
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^ rci_eT;V'=^v/>sj <ommmtvT\i. c^.e^jw^jw^ m. 
tert-:f^;i/, '^>5=-;k -fy^>5^;K ^=*'i^Ji') > C6-i4 

t!;K <v:/ni:f;K -rvT^^f^^u sec-:/5^;K tert->^5^;K -^>' 

(x^:fej;r;fx2ii^n-e*tii^'^^*i^^*e^*^^^^^^"^'^'^^'^i-«^^^ 

^^l/^S^^-T) dW*b<. mz-X'-O- (XMi:Jg^#*fe««m« 
20 ^W^bV^, 

(i i) - x * - o - (x ^ ^m-^^^it^tmmm^m uti/^^t t> j: c ^ _ « tjv^ 

25 (iiO-N (R*) -X^-O- (X^«M^S^^bTV:>Tt)<kl.iC ^-eT;!^^ 



wo 2004/041266 PCT/JP2003/014139 

46 

(v) -N (R") -X'- (XniSm^<&^LTUTt>i:V>Ci_6TJV=*^W>^ 

(vi) -CO-N (R«) - (R5tt7K^M^*fc«Ci_6T;W^;VS^^-r) , 
(vi i) - X ' - S - . (X = ttgSiSSW UTViT t) J; Vi C i _ e 7Jl^^ U 

5 T) . ^tcit 

(viiO-S-X^-S- (X3ttSmS<£:tUTViTt>J;ViCi_eT;i/4^k>^ 
10 WM*JS-&#. -0-, -N (R«) -> -CO-N (R') 

eT)V^U>&s thx^t. :^^u>. X5^w>. :/ntfl^>. zf'^vy. ^ 
kr;i'. -ryypfcr;K -ryy^^jw sec-yg^;i^> tert-yg^;w. ^> 

(ii)-O-Y^- (YMafimS$^bTViT%i:tiCi_6y;W^V'>*S^ 

25 tiX5^^>S*W3St?*-5. Y:feJ:afY^T^F;^n'5Ci_,r;mrU> 
VC^m (I) . (II) . (II a) > (lib) ^i^lS (IV) t;i:feViT. -Y- 



yfO 2004/041266 



47 
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-fb-^r^^ (I-l) > (1-2) > (1-4) ' (la) > (lb) > (IVa) , (IVb) > 

5 (C) ^^ZS (D) fC*3ViT. mR«emS^#bWT'bil^i7aiZlW>SS 

10 -fb-er^F (I-O ^ (1-2) > (1-3) (1-4) fccfeV^^T. RaX^^ns 

15 it-^i^ (lb) {:i:feV>T, iSS«S«IS&WbTViT:feJ:Vi^>if>gl*^f. 

'fb'&i^ (lb) tC^SV^T, Zii4ffl(D5^'&^A^e.5^^^nsmS:^-r<. ZT^ 
(1) -C (R») (R*') -> -0-. -co-. -N (R« ") - (R^ 

R«' :feic;fR"' • «^n^n7K5!ii^^*fe«Ci_BT;i-=^>'i^^&^t-) 

(2) 



t> -C (R») <R'') -0-> -co-. -N (R» ') - (R«> 



25 




wo 2004/041266 
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48 

(1) - (CHg) 4-. 

(2) -O- (CHg) 3-» 
5 (3) 




10 75:^:;&*ffilr5S;na. 

-fb^^ (I-l) . (Ha) . (Mb) . (C) (D) t:::feViT. ^A«® 

Yk^ife (II) :feJ:tX (III) fc:feViT, (Ila) Idcfefrt-S 

fS.^^V7a^i/^ur)Vfi>. (2) ^>i?>m. :^:73'W>m;5:a: (Demise 



wo 2004/041266 



49 
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±|B r5^ViUi4M (MK«5;fev^L.i 0*) ®5f«:Ki«^^J 

15 :hyu>. v'>yu>. *;WnV-;K /3-:«j;v#U>. :7a::J->hU>?>, 
7i^U5?>^ 7x:J->^>, ^7V-}V. -(V^7V—)W yx^^^Ti^^. -f 

-)Vis,E(D^^^^M.^ x«cne.<7)^ ($f^u<t*m3^) *n7&:ViUig^ 

5^V^U>. k!^\/U>?>. t!7yU>> tf^U>^>. tT'^^i^X ^Jl-Jj^U 

:t^U->?T\/U>. ^^Ti^T^/U^, 

T-tft'v'i^D [2. 2. 1] ^^iJ'^^T&t^tf ^nS. 



wo 2004/041266 PCT/JP2003/014139 

50 

5 4t-^m (II) (II a) {C^l^iT, Mi- Y- CO OHfij^^tC^^ 

mQ^x^^ti^mifi-Y-cooHSki>[-\zmiyX^^x%^^^mmm^iyX 

'fk'&i^ (lib) tC^fe^it, mB«g«iS$Wl^TViTfecfcVi5?a:ViL7^<C) 
M^ROfSSMM^*^ Sjlf^ns 1 Vi b 3 ^@©^7^^M^^^^TViT i I'i 
<fc;-&<^ (II a) ^^X:^ (lib) 



20 




wo 2004/041266 PCT/JP2003/014139 

61 




5 iOW^UVi. 

10 ^t^m (IV) :i^^zs (iva) jccfeviXx mp ^t^>'^>m^^'t^mm& 
-fb-B-i^ (1-2) (lYb) \z^\,^x. ms^yi^>i£>m^^'t^t^m 



wo 2004/041266 



52 
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25 )Vts )V)-%^-( )v. s.^)Vtt)V?'^=e^)V) s ^-Ci.^T-)V^}V-ti)v;'^^'i)V 
i^:^^)vti)vn^^ )v. i^:c.^)Vij)vn^^ )v) , c^.i^^u7)v^ 



wo 2004/041266 
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p ^ - c , _ a r tiJV^^i^-Ci.e 7; Wi^ - * a y - 

*3 J: o^A D y >{t: $ nx V i T cfc c 1 _ 6 t; 6 f^n -5 1 Vi L 3 © 

10 ^. ?idiTt>> 

(ID- (CH2) m^-W^- (CH2) m^- (m^^^ZJ^m^ftn^tlO 

-co-N R':fea;a?Rni^ti^'ti7KmjM^^fettCi_»T;v 

(ii)- (CH2) m^-w^- (.^m^itmmiimMm^^T) T^fc^n^sx 
<iii)-w^- (CH2) m^- {m^^ummtrnMrn^^t) -c^tj^n-s 

2in&®:^36^'et>. Sg-^^x -0-> -CH2-0-. -co-, -CON 
H-, -N (CH3) CH2-. -S-CH2-^;^«-C = C-*«fi'^UVi. 

E*T^^nsx^— tJ--a:bTJi, -SO2-CH2-CH2-N 
(R2)-CH2-, -0-CH(CH3)-CH2-N(R2)-CH2-, -CH(P 
25 h)-CH2-N(R2)-CH2-, - CH(P y r ) - CHg-N (R^) - CHg-. 
-CH(CH2-Py r)-N(R2)-CH2-, - CHg-N (P h) - CHg-. 
-CH2-N(CH2-Ph)-CH2-, -N(CH2-CH2-CN)-CH2-. 
-N(CH2-CH2- Imd)-CH2- (R'^^K^M^^fcttC ,_6T;P 



wo 2004/041266 
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54 

-CONH-. -N CH2-, -S-CH2-. -C = C-> - 

5 (CH2)2-. -(CH2)20-, -(CHg),©-, -C(=CH2)-, -N(R 
-CH2-N(R2)-. -CH2-N(R2)-CH2-> -SOg-CHg 
-CH2-N(R2)-CH2-, -0-CH(CHp-CH2-N(R2)-CH2-. 
-CH(Ph)-CH2-N(R2)-CH2-^ -CH(P y r)-CH2-N(R2) 
-CH2-, -CH(CH2-Py r)-N(R2)-CH2-. -CH2-N(Ph) 
10 -CH2-. -CH2-N(CH2-Ph)-CH2-. -NCCHg-CHa-C 
N)-CH2-. -NCCHg-CHa- I md)-CH2- (R^^tK^M^^^ 
rcUCi_e7Jl'^)V^^. P hUy :iL-JV&^. Py rfitfP'Jv'-^VS^. 

- C H 2 - O L l^i. 
15 (1-2) fc;feViT, ^S^*t^ : R^^-E»- (IB#ttMIBi^^g|§ 




20 

Yb-^i^ (lib) iZiil^^X. ^CH-Y-COOHSm^tC^^fcfi^^S:^ 
T V> T J; ^ > -if >^ . 



wo 2004/041266 
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55 



^fk'&Jfed-a) , (A) :fe<i:t^ (B) ICcfeV^T. ^EttSm^^WbTViT 
15 <t;^«|^ (B) \Z^\^T. llF«gmS?£WbWTt)J:Vi^&iaRU ^P* 

20 ts.^. n^^mm^: 



T V i T J; y U Uo 




wo 2004/041266 
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5 moymmmtvxit. i^^n^y^>f3ia:fym^^^ti^, 

u>?>> -r^i5^v'u>. tf^yu>?>> tf^vu>. ;r=t^-b-i?Ty-;K ^7 
s^T i/-;i/^j&«^^f ens. 

3&S0 




20 

it^m (D) fc^V5T> J«-0-. -S-. -CH-2-*fett-NR^2- 
y:/Dt!;k ^t'^^;!/, -rvr/^^;!/, sec-:/5^;K tert-y5^;K ^>5^;k -r 



wo 2004/041266 
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Ki?^^nsCi_3T;v^v>sabT«> x5^v>. -fuy^u 

5 K^:bTtt> Jg^#*Jt«^5^^>*t^g=^bVi. 



10 




py>ig^ (M, ta^is-?^, *w*bvi. 



wo 2004/041266 
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^tl-^^ (lib) Jc:feViT«. XT^^n-SX^— i^-- dSgMS^^bTV^T 

5 l^^S^^f) , -O-Y^- (YHtmm&^^VXl^^Xh^l^^C^^aTJl^^ 
U>&^^-r) ^r^it-S-Y'- (YMS«^»*WbTViT'bJ:V^Ci_ey 

<b^i^ (IVa) fc:feViT«. ^P'dt> i5::R*i-E»- (R^MiSmS^ 

15. Vi7xZi;P«)&tjff*Hri. 

20 /«>W^L/V>. 

-fb-a-^l (IVb) lC*3ViT«, ^S^*t, i^.Rii_E«- (R^HiBifeS^^ 
-CH2-O-, -co-, -CONH-, -N (R2) -CH,- (R^ 



wo 2004/041266 
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15 

it'tm (c) ic^viT«> m^mm.^ 




wo 2004/041266 
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60 




5 )un:^iym. (iv)Aai''>iM^43<fctKCi_8T;w=^^ji'56^^MJirnss^s^w 

10 -fb-^i^ (I -1) fc:feV>T, p:feJ:afq«^n^ngSlS^WUTViTt>J: 
Vi^l^it 0 ;^ b 4 ©^^^ ^^-r . 




wo 2004/041266 PCT/JP2003/014139 

61 




5 mx^^^o 

(1-2) JC^ViT. ^>-tf>i^^Wt--5«i^«iLT(i> ^:R^ 

25 



« 



wo 2004/041266 PCT/JP2003/014139 
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25 ;p:<7;u;\*^:>f ;k >^x^;w;*7;PAqE^;i/) , C3_sv'i5'-pt;1'^;u («^, ^^5^ 



wo 2004/041266 
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T U C 6 - 1 4 7' U J: C r _ 1 e 5^ ^ '>35i S ffi^ 

E'<hLT«. B^^. -O-.. -CH2-0-> -CO-. -CONH-, 
-N (CHs) CH2-> -S-CHg-. -C = C-. -(CH2)2-. -(C 
Ha)^©-. -(CH2)30-. -C(=CH2)-, -N(R*)-. -CH2-N 
-CH2-N(R^)-CH2-x -SOg-CHg-CHg-NCR^)- 
CH2-. -0-CH(CH,)-CH2-N(R2)-CH2-. -CH(Ph)-C 
H2-N(R2)-CH2-, -CH(Py r)-CH2-N(R2)-CH2-. -C 
HCCHj-Py r)-N(R2)-CH2-. -CHg-NCP h) -CHg-. -C 
H2-N(CH2-Ph)-CH2-> -N(CH2-CH2-CN)-CH2-, - 
N(CH2-CH2- Imd)-CH2- iR^\t7i<.mm^^rci'iC i.^T)V=¥ 
}Vmt:. Pht*7a:x;i/»&, Py r«tfDUS?-;^»S, Imdtt<5^y 

^^-r^^-g-. R^H*E»:feJ;tmS^fc^JC^Sr?l^^SLTV^Tt>J;^>, 
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C,.gT;wn:^>-» y^h^i^. xh^v-. ynij^^iy) , tHP^v'^j^ 

5 (^J. ^h^v', xh^S^. y^D7K4^'» 3!)W^L.< ; APer*>m^(i?^L^ 
it^^ (1-2) ©:R#«a|i:bT«. 

< ; 

20 E»*^Jig^^. -0-. -CH3-O-, -CO-. -CONH-, -N (CH 
3) CH2-, -S-CH2-^;t«-C = C-T^ 

m s ^ « $ e »c c 1 _ 6 T;P4^;PSTgife$ tiT ViT 'b J: < , 




25 
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it^m <i-2) ic;feviTjt> '^>if>s$wr'&mm^*^ ^c-.r^^- 

N (R2) -S-. -CO-S;feJ*-CO-N R2:feJ;UCR 

^b^4& (1-2) if*L<«, it: 



10 




<I-2A) 



t> J: c r;!^:^^;!/^, siM ^nxiriT % «i: c i.^ =^1^ ^^S^fe J; o^a p 
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c tir v^t t> j; c ,_6 7;p;i ^%^^^^tSj\u^z^u 
15 ^i^«c,_,7';i/34^->s j^h^z^s xh^$^, r^njj^^s.-) ^^-r. 

'fb-^i^ (I-2A) Jw^ViT> R""/&^Mi^$nT{^iX'^>cI:ViC,_,T;P:^;l^«, 
Yk^ilb (I-2A) iC^Sl/iT. 





wo 2004/041266 PCT/JP2003/014139 
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5 ^t^m (1-3) tc^feViT^ mM\tm^m^mhx^^xh^^'i^>'^>m^ 

i^-^m (1-3) ICcfeViT. 




wo 2004/041266 
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68 



ax cx!r. oo:. o^- o^r 



it'^m (1-4) tCcfeViT. 3gS2«, 5S::R"-E»- (l3^«l&Stl^ 

25 m^mAm^<^m\tn^mm&tim\^^i^n^i!A. isi^b^-v^mrnvrc ^mm-^n 




wo 2004/041266 PCT/JP2003/014139 
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_6t;v^;vsj ii}W^v<. mz (i) /\u^'>m'^m. y^m. mm. * 
R^^a:LT«. (1) /\ny>m'^m. yym. mm. ^m. 3^m). a 

ViL.3<@oMife»^^UTViTt).i;V4C6-i4TU— m> :73ix;w 
So ) ; ^^zs (2) xx5^;wk:^tiTViT'fe>J;Vi;«7;P/}?^^5/;i/ (^sj. ;^7;i/2j? 
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10 (i)J^-&#. 

(iO- (CHg) m^-W^- (CHa) m^- 

15 iii)Ci_^r)V^\^>^. 

(iii) -N (Ri*) - (CH3) m^- (R ^*tt;?K^m^^;fettC 

(iv) -S- (CH2) m^- (iti2«0?5:lriL3<©^ic*^-r) 7^<i:*s^fp*U< > 
20 (O-N (R^*) - (CHg) m^- (Rint7K5gM^S;fc«C i_6T;1^=^JI.^ 

.00 -S- (CH2) m^- {m^\^0fs.\t>V3(DmW^^^-r) iS.Ei)m^V\,^^ 

R ' ^ m^mm^i^tz.\% c ^ _ e m-^x^ c ^ _ « 

25 R^*T^$nsCi_6T;i/4^;i^S<i:LTtt. -x5^;k :/Dtr;k 

y:/ntr;k ■I'y:^^^;^ sec-:/5^;K tert-y^;K '^i^^^;!/. 



wo 2004/041266 PCT/JP2003/014139 
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E'iiVX\ts -N (R^^) - (CHj) m'-^fcU-S- (CHj) 
(f9. ^h=^^5^. xh^v'. ypTj^^^v-) jji?$f^b< ; ;!KmM^S;fc«/^P^* 

'fb'&'l^ (1-4) »^b<tt. ^ 




(I-4A) 



i^^s E'«f*-N(R'*)-CHrx -CH(R«)-0-*:feH-CH(R«)-CHr a'*cfei;CK R" 

R« T^sns c ,_s T;i-^;i'Si: bT«. «uiB R" ii v-cm^ bTt mmvf 
^fe«c,.eT;i^n4^v'S (^J, ^h^^^-. xh^v-, yoTj^^v-) ^^f. t 
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^ rfiife$nT:viX'bJ;v^c,.6y;i/=^;i/Sj $f^b<j*x;^5^;Hb^n 

20 7^^) T*«»:ifc;OW*UV^. 

(R)-4-[(2. 3->?b F P-lH-f >x>-l-r;W)::f =t^i^]^>if >>''p/1>^ 
(SI»J4 1) : 

25 4-[[3-[(2,3-v?kKP-lH— r>T'>-l-r;W^^>']7xX;Wpt h^'>]^> 

3-[4-[(2' . 6'-v?7^5^;Ub'7xx;u-3-<;l/) >t h4i>/]-2-:7ji':t-p:7xx;wy 
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3- [4- [ [4- [ [4. 5->^ t H a :^ 7 b Cl . 2-d] [1 . 3] )V □ \i)V) T 

3- [4- [ [4- (2 , 6->? ^ ^)V^ >zP)V)'^> z^)V\ :t ^ V] 7 X n; W n y-^ >m. 

5 3- {4- [ (4- { [-f V -fu tr;i/ u-y x:n;w-i , 3-5^ T V--;w-2-r ;w T 5 y ] 5^ 
;H :*-^->] :7 xn;i/} y pn>^ (HJfiM 259) ; 

3- (4- ( (4- ( ( (2- 7 x / ^ v- y D hf ;v) T 5 / ) 5^; W ^ > >?;v) :r =^ 5/) x 

3-(4-((4-((>^^>>?;vr5 /) ;^5^;i')^>e^;i/):*-^'» T'p/t^^ 

10 (I^M^J3 3 0) : 

3- (4- ( (4- ( ( (2— r ^ ^ V ci . 5-a] tr u >-3-r {y x t ^ y ) 

^ >-j)V) :r ^ 7 x ya/^ >m mmm 334) 

3- (2- (4- ( (3- :7 X y ^ > :t^^)yj^ =1JI^) X5^;i/) -1.2, 4-:t4^1f 
T y-;i/-5 (4H) -y^> (##^J 2 13). 

15 

:^mm^m^^^n^it^^iivxu. #M2 002-265457 

■^^ 4#M2 002-21217 1#, !f^M2 001-22635 0#. #192 
001-199971 -^^ 2000-198772^. #M 2 0 0 0-8 
0 0 8 6^, <(#§9 2000-34266-^. 09-323983-%. ^ 

20 is^o 8-31106 &^:f3:a\zmmo^[u'^m^m\^^^^t%'v^^o 
^mmkh(ovi,. wm^iKom,. ^an^oD^fi. las'isx^^'itT^/Kt© 

Ait^(D7;i/:^jU^M:^ ; :^/;i/->t7A:^. ■7iJf:^^5^'^7A4i. A*U^A:^^<^r 

2, 6-;i'5":^>, x^y«-;i/r^>. i?x^/-;i/TS>> bUxrS^y 
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^>-j)VJL^u>zP73, >mii(omm\f^n^o mm^t.(Dm.<D9fmr3imii 

}v:^^j±m^mm. m. :fj)v>'^j^m.. -^^^-^^hM. n^i-oi^mm ^© 

^^^i/gg, :7'7;i/^. '>a.C7^, •T^'r>Bfe> i^x>si, HAi^m, 
:k^mm(oi[:^m ci* > . en > -fb-g-^j (i-d , (1-2) . 

{k-^^ ( I - 2 A) , it^m ( I - 3 ) . -fti-g-^ (1-4) , it-t^ (1-4 
A) . 4t^m (la), -fb-g-^ (lb), it-^m (II) , -fb-^^I (II a) , it 

(lib) , it^m (III) ^ 'fb'&^fe (IV) , ^-^m (iva) > -fb-^^^ (iv 
20 b) . (A) , {t^m (B) , jb^iife» (c) . (d) ^fe^-e® 

m. (£^T, :*5«ig0{b^#7 (I) iIil&g3T5i©#*t^«) ©::^P -^^tt, 

(1) iz^mT^it-^m. -TfsitD-^mmmzmit. mtz. -mymmm^m^L 
25 lao^b-^i^ (I) fc^Yb-rs^b-g-^jsvia. 

(I) (D^Olt^y^tVXit. *^igO'fb-&<K> (I) CD7 
(I) <DT^yS*^x-r3ity-r;Wb. T^x;Wb. '^>5^;l'T$y;it7;i/ 
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PAV-f;Wbx tfAp-r;K{::^ x^v-njWk, 7T>j;Wb, T5-;Ht;, 

;wxx5^;Hb. xh^^$^*;V3i^x;i/::8-^>'X^;vx;^5^JWb, ^r^'Uv^Jl^x;^ 

15 ;U3K=i^->S)&^^5^;k x^;k tert-:/5^;i/j&^©Ci_6Tjmr;vSTx:^x 
; Wb $ nfe-fb"&<Ki*w *i/<ffiv>6»n§. eine* (o{c^m « s t 

^7t, ^mm(Dit-^m (i) (z^ypH-^^y^^f^. 99 o^fj 

20 a69^#-e2^^BJ©'fb'&!^ (I) ie:^{b-r?>'fo®T*^T:feJ;v^. 

^^^HJoD-fb^^j (i-i) . <b^«^ (1-2) ^b-^l^ (1-3) ^cfcWb 
-^ife (1-4) ©M3ifi?*t-"=>Vii:OTtCKB^^o 
25 :^mm(Dit^m (1-2A) *3j;mb-g-tf (i— 4a) ^'n-?^n 

{b-&^ (1-2) ^ckWb^'^ (1-4) <ii(^#tCbTmjtT'5^1<i:*^T€^. 



wo 2004/041266 
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^mm\\L-^m (i-d ^jAtmT©KiSi5;i-e^^ns:5-?**fc« 

-fb-g-tr (V) , (VI) , (VII) ^^XS (VIII) «rriR^nTVi-5^®^#B 

10 




'ft;'&t7 (VI) «, fb'&^i (V) o;?j;i'3}<z:;p^^jl7ct-S2:ttc^t3iSi5t-r 
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^mm\^. m^^t^myiammms ^m^mmit'^mm(Dm^> (v) 
5 }w -^^ym^m. T)v^)Vi^^>mMrMz>-^'yy<om^. >(t^!^ (v) i 

fi=iLft:T;i'^:nr>A, ^<tr)i^s.=i^A. m.it'f-^xn). mift^iiDs m 
-r xKcDl^^s«>ffc^«^ (V) 1 bT*3 1 L»9 1 0 j?^ b 

< m9 1 i'S: 5 =EJW:^ ^ . 
15 ftlJiiK(0^ffiStt'fb'&!fe (V) l^;i/foMbT*«)5?5:Vib*?Jl 0 0 OfiS%. «F 

25 5^h^tHD:7^>, 1.4-v?:^-4^-^^>, 1, 2->'p^ b^i^-X^>;^i:<OX— 5^;i/ 

^^ '^>if>'. h;i^x>> >'i^D'\^^^ij->, ^^•^yuacomtimm. N.N- 



wo 2004/041266 PCT/JP2003/014139 

78 

<b'&'^ (VII) CS;+, L^jsjUis^^T} a, fb-g-'^ (vi) «DkKD4=^-> 
h U ^ n D ^ ;V:js— ^ © A p ^ >>fh; $ nT T 0; iri c 1 _ 8 

Hii-fbU>. HmfbU>> S*-fbU>, H:i^bU>Ja:<i:0/^□^>-^bU>|g, 
fk-^ll? (VI) i^;Wc:jttUTAa^>'fb^JSJ^O. i jStViLiMis o^;k »^ 



wo 2004/041266 PCT/JP2003/014139 
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^)VTS.>. h'jyptf^UT^^, hUr5^;WTS>, N-X5';V'>'>l'V>^at! 
e^;*5^;i/TnU>, N-pt9^;Pt;^U>^>, N-^^;i't!DU5^>, }i-^^JV=EJV 

10 e^-f yyptf;^x-xJ^^ $^:7a:x;i/x— ■5^;w> xh^h]<D7^>. 

x^ ©/N p^>-fb^Yb7K^^?5:^©^^*:fe«-en & cDii^^iKTS: 

Kjis^mmitM'Bm i o ^35:vi ujj© 1 2 mr^. tffm v<\tmio ^fs:^^ vm 5 
mm-c^^o Rmumyimm- 1 ou^^vrnz 0 or:. 0^L<itim- 1 0 

L-e^$n^ riBiiiSj ){)VNP'jr>'fb$nxviTt>J;ViCi_6T;w=^^;i/x;i/ 
-fb-^tj (VI) 1 ^;i/t3ML.T>?.;i/3!i^x;wb^J&^ 1 2 0 t;i/> 



wo 2004/041266 
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it^m (IX) C^ffi. Ri^ttsmS&Wl^TViT'b,fcVi^>ft:7lc^S^^ 
■TD ti. Xa*«m^M^fesv^tt5iltllJ0i^<DJ©-&. -fb^t) (VII) iib'&i^ 
20 (Yiil) ^i^m»®#iteT-rSg^-r?)C:ttcJ:t)aijif 

TViTtiii/i^gi (C2_e) t;1/-^x;wj , rg^^nTV>T«bJ;Vi^M (c 
25 rggi;^nTViTfej;iriC3_8 5^^DT;p^;uj . rgife$nTir>Tt)J:i.iC 



wo 2004/041266 PCT/JP2003/01413$ 
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U>> N-^5^;)/H^U>*>> N-^9^;VHDU>'>, N-p^5^;^^;^)^^^J >';5:<i:<© 
b^v-H. !^^U'>A tert-::^ h^v'H. i7l)^7A tert-:/ b^r^- HJ^<i:«>^ 

=i—jvm. -yjL^jvx.—y^jVs i^<yypt;;i'X— v?7xx;vx— 5^;k 
y^h'^\i}^ay^>. l,4-i^:t^r1^>. i. h4^'>x^>5&:^(Dx— 



wo 2004/041266 
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Rmmm\tmi^^ i o ^75:v^ vmi2 mm. b^vk itm 2 0 ^m-^ e 
^KT^s. Rj!^um}tm'^m- 5 om^i^mi sot:, «F^b<tt*5-2 0 

5 T&V^L^l 0 OrT^So 

-fk:-^^ (IX) tt> Xa75)t^^m-?ab^Vi«J5itlll^^^©J®^. ^t^m (VI) 

ifc-^^^ (VIII) ii^mm\z^Kimyi^M(DW^T'^m'^r^z.i:iz^^x^mm 

'fl:;:!f:':7^x— r^P^f*::^ imi\:^ hVOM.. TK^-fk:*? U 

15 cti^m^^j^z^mmt. it"^^ mil) i=E:MzMvxmo. i~io^: 

25 H;iS^F^«jl^ 3 0^-24 I^F^, L < « 3 0 5 I^F^T* S. SJ5& 

M^tta^o~2 0 ot:. if^b<tto~i 5 o'CT^'S. 

'fb'&i^ <IX) tt. XadW^^^Oig-^. '(fc'&i^ (YD iiit^m (VIII) t 

(Synthesis) , 1981^, 1-27 H) ^mmi^ 



wo 2004/041266 PCT/JP2003/014139 
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mRf^U. it^m (VIII) tit^m (VI) TV-Jtl)Vi!^>mi^J:-^M 

(VI) <D^mmu. it^^m (viin i^;utc:*fb. 

•fb'&i^ (i-i) Jt. mab § Visits SrfflViT^b'^i^ (IX) oxx^^-Jl/^*- 



wo 2004/041266 
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5 -(1:^1^ (IX) i^;i/fc:^LTi^o. 5~i o^:;k fi^^L<«^o. 5~6^ 

P^UMitmi^- 1 0 — 20 0*0. 0^L/<llO~l 2 OTClffeS. 

20 

^^mcDH^-^m (1-2) ^^«OT®RiSiC2T?^sns:^s*fe« 
^;s^2 



wo 2004/041266 PCT/JP2003/01413?> 

85 




(1-2) 

it-^m (X) (XI) ttltfK$nTVi«t>cDS:^BfcA¥^#> i^-^s 

it^m (XII) \t. -ffc-^tf (X) ti\:^m (XI) (a:^^ -m-imm^^^ 
(IX) ^Mjgr-&;^i*trasi<^;^^JCcfci9> -fb-^'^ (x) t^t^m ai) 

10 Yb'&^l (XII) Sr^jt-r^Jlt^^-e^So 

Ty-;v;^;vjfr— ;V':^:^^i^s®^B'. 'fb-^'fe (vii) ni^^it^il^ (ix) ^Miii 
-r-5;&-^£il^^®:;&-^iciD, 'fU'&iKr (X) i-ffc-^*^ (xi) die.>fb'&<^ (xii) 
15 ^sgit-rsdtj^^tf^a. 

■fk-^tj (1-2) (IX) (i-i) ^^m.t^^^t 

:^mm(^ni'^m (1-2) it. m^itsKT(DRm^3-^^-^n^:^m^rc.u 

20 KlS:^ 3 



Wo 2004/041266 
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(XIII) *5.fct^ (XIV) JiTUfiK^nTVi^feODSr^SiCA^-e^, ^ 

it^m (XV) i^^m (xim c^c^'. B^%i.&.mz^iE>\zm.wsM^m 

5 ^TViX'bJ:Vi^>-fe?>m^^'r) iiit^m (XIV) C^tfi. MK^M<£> B 
15 ^tl-S, 

20 :*:RJtNf*. Kft:^\zyfmiit^mmt:m\^>xnt>(DitAmnX^^o Zi(D^z>y3:m 



wo 2004/041266 PCT/JP2003/01413^> 
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10 -fb-^ife <i-2) ti, -fk-^ife (ix) d^&'fc'er!!^!) (i-i) ^SjifS:*r^t 

(1-3) «»i^jmT<^s;iK^4i?^$n'5:?^^fctt 

15 ]sL^4: 




Ra 



(1-3) 

'fk'&i^ (XYI) ^ckt/ (XVII) {*T&iK$tl-rViS'b(DS:^mJCA^'r#> * 

(XYiii) ^-tm (X) tjk'&fl^ (XI) *^e.{k^'^ (XII) SMifi 
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r^:&miimm(D:&miz^r). it-^m (xvo tYk-^^ (xvin t^m^-r^ 
(1-3) ji, it^m (IX) u^^^t^m (i-i) ^mtT^:^miL 




(1-4) R» 



'ffc;'&<^ a) :i3<3:t): (XIX) «rUIR$tiTViS'bcDS:^aK:A¥T#, 

(XX) tt, ih-^m (X) tYk-^i^ (XI) ;0'»e>'ft'&^ (XII) ^SfjiT-s 
:^^fe<h|^^<D:;^^{c<fcO, Yk-^tj (x) iiit^m (xix) t^i^^f -SJiitci: 

^b^'^ (1-4) tt, -ruB-iKi (IX) /diSfb'&^f (i-i) ^mt-r^z^mti 
^nmo^it^m (1-4) o'S-^E^dt-N (r^^) - (chj) m^--??^ 



wo 2004/041266 
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Ra 



(1-4) 

it'^m 00 s (XXI) ^^zf^ ttxiii) iti^m^nxi^^^%(D^mmzx^ 
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it-^m (XXII) ^h^m (X) tit^m (xn i)^^i[:,'^m aw ^nmrt 
^:&mtmm<o:&miz^v)^ it'^i^ (x) t^t^i^ cxxo t^si^-r?)2:tfc 

5 ^t-^m (XX) (D^-^E'-ij^-N (R^^) - (CHj) m2--T?ab-5'ft:'&4&«, 

it-tm (VII) tYb^i^ (viri) ;5^e»{fc:-&#i (ix) ^mm'r^:&^tmm(D:^ 
m^m^^x. it^m (XXII) iz^v^-^m (mii) }«>^e.ig3fr-5::i:'bT^5. 

'fb'&ife (1-4) cr)3SEi*«-N (Ri*) - (CHj) m^-X^^it^m 
\t:it^m (IX) d^^<fe:i&«^ <r-l)^Siit-r§;^l*ii^:^©^fetcJ;0, 
10 E^)5t-N (R^^) - (CHg) m^-Tfe^^b^ife (XX) ii^^mmt^ZLii^ 

±M^Km\z^\r^x. mmit^mtm^miivxr^/^. 

I'^Ci.eT^P^;!/ <<^J;tt^. ^^^^Ji-. x5^;i/. ypfcf)W> 'fy^Ptf;!/, 



wo 2004/041266 PCT/JP2003/014139 
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n<o<DWWiMtl^'i:\t. /\U'ir>m^ m^it. yvM^ s^m 
tert->^5^;i-3&:^) > Cx_6TU-;^ mxit. 7xci;k i-y'^jv 

('H^t^. tert-:/^;^;^^) . C7-io7^;WV 

(i-i) , -fb-^'tJ (1-2) , -fb^^ (1-3) :feJ:mb^^ (1-4) ^ 



*^§«TffiV^e.nS'fb'&t)«, ±|BbfcMjg^-^#^2 002-26545 



wo 2004/041266 
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7 #S 2002-212171 2001-226350-^. #13 
2001-19997 1-^. #112 000-19877 2^> #^2 0 0 0- 

8 0 0 8 6^. #S2 0 0 0-3 4 2 6 6^. 4#ll¥0 9 - 3 2 3 9 8 3-^, 
#li¥0 8-3 1 1 0 6 5ni3i£\Z^^(D:^mizmVTmmT^ilti)^-V^^. 

izmmLxh^<. ^rcm.izLx%-^n^m^\z\-i. '^mz^-Dxmmi^y.i-t 

•jT7.^u:t'^-. nyy ^-'^-^^vxi^tE'r^m^\zn. mm\zxy). 
mt&oD^m. m^^m\z^y)'en'en^mm-r^^iiti^-v€^. ^rc. 
(D{t^m7i)^'^'t.s.i^x$>^m^\zu. m'^(Dyt^^m^miz^^ si^i^zSRi$i 
' iz^mr^ciiitti^^^o 
15 >^^m<Dit^mziL^mis^^im^-r^^^iz\t. ^(o^^m^^mom-^ 

20 2is:5iiB©'fb-&Ji&®GPR4 os^#:iitgpasf^^«, w&-r^m&tm4iz$& 
m<D:&m^^^^}ii^n}zmc^:»m^m^>xm^-r^cii'd^x^^o 

iHSIH-r^^^-^jO^S^^) tt. GPR4 0^^#:tgtg|igj5f^ffi, #fCGPR4 0 
25 if). ^ik;a:G P R 4 0 ^^^(c^tgiifi&j^. ^f * b < \tOP R 4 0 f^lftSlIt 

^mmoy^t^m^^'^iyTn.^mm^s mm^mm mx\t. -^^t.. ^^^y v. 
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mtiTcGT R 4 0 ^mwmmmmf^m *w lt c^-e, g p r 4 o ^^m^ 
^^\z. 2^^Bj©'ffc;'&#is^^bT75:§^^f*> m^it, m^m. m^mm 

m^m (II mmm^^rsis^mmmmii^^^ti^o ^mskmizit. 

XiiS) 2 emg/d 7 5gi^P:>'H'5'if^^^Kii^ (7 5gOG 

TT) 2BtWM (#Mjfil^lc:feVt-5i^;l/:3-;:^ii«) *«2 0 Omg/d m-b> 

flS (#l!lil«lc^5ttSi^;i'3-7.?ai[) AUlOmg/'d I5^^^fctt7 5 g 
jjSn:f l«':7«|^^^ISi^ (7 5gOGTT) 2nm^ (i^Mjfil«K::feVj-S^;i'3 
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10 dti 2 6mg/d 7 5 gjjin:/H»^7 

!^:ft^tMjil2»^M (»MlfiLi&lC:feVt^i^;i/n-7.MM) 4 0mg/d 1 
&.±2 0 Omg/6 l^m^^T^m-C^^o ^^iZ. AD A<DnB\Z^rHt. 

^mt^Mmm (mmMmiz^if^^fjv=i—:;^mm) dm omg/d 

2 6mg/^d 1 I FG (Impaired Fasting Glucose) tDf^, 

15 WHO(DmBlZJ:tlit. miFG (Impaired Fasting Glucose) ©3 

m 4 0mg/d \^m'l^$)^^Wi^l FG (Impaired Fasting 
Glycemia) tOf^o 

20 ®fir|gSS. IPG (Impaired Fasting Glucose) ^^XSITG 

(Impaired Fasting Glycemia) ©iF-B^ • ?|&i!^tbTt>fflViSn«. 
tc> i^^m(Dit^m\t:. mnm. mmm^'^. IFG (impaired Fastmg 
Glucose) ^TtfllFG (Impaired Fasting Glycemia) e>i^^J^'\©jiJg 

^$>^^>itmm^mizff^-^ti^mi^i:m'^hx. mx\tm.M m^i&. 
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oofis%-t?*^. n^MM. ^-^ji^-h. mm. m^miz^^ 

^ i:^Bm<Dih^^} tVXmO. 0 li3:^^VmS Omg/kg^S, $F^b<f± 
kg ^^S* 1 0 1 ^V^l^lSllIJ-^ttTSiP^#t-ntf 

mz^-mizf^i:^. m^(Dmmm. mmitm. m^m. ^^^m^ f^mm^ mmm 
15 mmmtLx},±. m^\-£^m. mm. D--7>-b-jK 7*>:/>. 3-> 
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10 ns. 

^!S-fh^J<hbTt*, m^\-i':f\^t7m. D-v;i/t'b-JK m^b:J-hU^7A. 
trtm-fb^RltUTtt. iRJ^^MlJiE^m. TXP;Hf>m> a-hP7a:P— ;l' 

25 tvxit. mxit. mommmtamM. mmm^-^mm^mM. i^mskmmm 
f^EEM. mmmm. nmMs <t^m^m> fm-m^n^ fmmmm. 
mm. mM^m. nunm^mM. mmm. mMmn. t^m^m. m±mm. 
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mm> 5SsL^m^m> immi^mm. mmt^^^> vf^^a^m, tf^a>fi#^. 

7.u>©:7^i^p^>b^:^c«Bl^fls: m. iNS-i#) , mn^>:^'J>^ 

15 TUI-^BIS) . I^^fU^tJ-XReglixaneXJTT-SOl), ^hif^J$^V 
>(Netoglltazone)(MCC-5 5 5). YM-440. GI-2 6 25 70. 
KRP-2 9 7, FK-6 14, CS-0 11> (TE)-r-[[[4-C(5-pt^^l-- 

i^>mm. W099/58510 l;ifB«<D{b'&#J (M;!^^ (E)-4-[4-(5-p««5^;i/-2-:7x 

WOOl/38325 C?B«S©^b^#J. i^'lf-;!/ (Tesaglitazar) (AZ-242) . 

^^^V^^-)V (Ragaglitazar) <NN-622) , BMS-298585> ONO-5816. BM- 
13-1258, LM-4156. MBX-102, LY-519818> JJX-6054. LY-510929. f'^yif^)^^/ 
>(Balaglitazone)(NN-2344), T-\Zl ^ft\t^(Dm> THR-0921) . a--^)\^=l 

25 i^y-'ifmwm m. ^^^^j^^-t.. t:^;i/3}^-x> ~i^uh-;i/, xa^^^u 
U^>i;^^l«^ if^)i7^V\^. ^D;i/-/a;ia h^lfab% 



'I 
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5.^^^j-\i^rM^(Dti)\yi^oj^m7i^nms ir^if^j=L\^m] . glp-i 

S^#T:Jzi7.h im. GLP-K GLP-lMR^fiJ. MN-22H, AC-2993(exendin-4), 
BIM-51077> Aib(8,35)hGLP-l(7,37)NH,, CJC-1131 ^] , 

5 y—-^ I vrnwrn cm. nvp-dpp-2 ? s, pt- i o o> p a 2/9 

a. P93/0K NVP-DPP-72,8> LAF237, TS-021 ^) , 0 37:J-Xh (m. CL 
-3 1 6 24 3, SR-5 8 6 1 1-A. UL-TG-3 0 7, AJ-967 
7. AZ40 1 40^) , 75U>Tlf-;^h («^> :/^AU>5^F^) , jT? 

i^;P:^rf>$Sfiij9J#) , SGLT (sodium-glucose cotransporter) m.WM 
m> T-1 0 9 5^) , ii;3-kKD^>';^7^D-f HT't HD^*:^— ifK# 

m m. BVT-3498^) , T-:^^^i7^>mr^it^<Df^mm^ ikk^^^ c^j, 

AS-2868^) , UZf^>mi^mSkmm. y"Th>^^5^>g^#:f^»m 
15 (WOOl/25228. W003/42204 fBifeO^b-D 4fer> W098/4492K W098/45285, 

W099/22735 iBm©^h;^«^^) , ^)v=i:ii^i-—ifmmm R0-28-1675) 

20 ^vh (SNK-8 6 0) , S^i'JVUT.yyh (ARI-5 0 9) , CT-1 

12^) , nm^mm'^^^z^'t<Dmiam ngf, nt-s. bdnf. 
ffooi/14372 tdSB^o-^-D hay^ >m^ ' ^mm^M m^if£4-i4-^ p 

oyx. - ;u) -2- (2-:^ ^ju-i-^ s. y-j u -5- [s- (2-;< 5^;v:7 x y 4^ t'd 
tfjH:t^-tfy-;i/3^^) ^) , ^u^^ y^^-'^c (PKc) eaw^ (m. 

25 LY-3 3 3 5 3 1^) . AGEBa#S!l (^Jx ALT-9 4 5, \±-^ffVy. 
kr^h^-!f5^>, N-7x:^>';P'^TyU'^Ayn^ K (ALT- 7 6 6) . 
EXO-2 2 6, ALT-71K t!Ul<U> (Pyridorin) , t!U , 
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V^l-X^5^>S^#f^S&^ (BIM23190) , T^i? 1 — =y7.i/^-yi\/V^:2.V— 

m. -f^ny^^^y^ zy>n7.^^y^ p^x^s^^f^. Th;wtXi5^^>> 
m) > 7.^rvy^^mm^mn m. W097/10224 jcfBicO'fb;-^^. mx\'t 

N- [ C(3R.5S)-l-(3-T-feb^->-2,2-i?^5^;U:/Db-;W-7-^Dt3-5-(2.3- 
b:;<^5^7xz:;W-2-:t^y-1.2.3,5-7^h7t: h*n-4. l--?>y:r^iJ-if tf 

:^7>xit;u^> x:?'Dif;p^>> ^;V'5i^-;i^ 

15 ^y. ^)V-<^}V^y^ ^^J^JV^y^ l-[[2'-(2.5-i;tiHn-5-:^-^V-4H- 
1^ 2. i-:t^^i^r V-)V'Z-^ M k*:7 a:X;W4-r M ^ -2-X h ^ '>-lH- 

-:7 3ii^e>. rAP>^k!>. x>jKX>?t!>. x:^j;i/v?<f>^) . i^axi?> 

20 mmm^Jfcbti*. rnxu^^umimmm m> =f^-7.v:cyy)\^r^y. 
vzc.yyyv'y^y^ v^y^yv^y^ ^yirv^^y. t>7x>^7^>. 

>y : MCH^^^I^^tm^ SB-568849 ; SNAP-7941 ; WOOl/82925 ^iSiJS 
WO01/87834 tc:-^*nS^-&tf^) ; Xi-D^:^ 5^ H Y CP- 
25 422935 ^) ; ;t7 >:Mf .'-T (^J^ SR-141716. SR-147778 

(-^J. BYT-3498^) ^) . #»JA— fe'M*^ (^^1^ ■^)\^^y7.^ V V . ATL 
-9 6 2^) . /3 3T3rx7.b («^J, CL -316243, SR-58611 
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-A. UL-TG-3 0 7. AJ-9 6 7 7. AZ40 140^) . ^y^K 

^-km^mm v^^y. cntf (^^ft^Wigm^s^) ^) . np-> 

Xb^n >7zfn7>h U>5^bU::/h, FPL- l 5 8 4 9#) . 

5 %mnh'U'X\%. mf^^i^>5^>^^#: (#J^ tMJ5^;l/^:h h 'J e7A5^:^- 
v'i7P^>5^T':^K, h'Ji7Dj|/p^5^r>^h\ \iY-Ui;uuj-y-J 

:t □ -5 £^ & S :7 Jl/^:/ n > ^ S vm^^^i- 7 Jl/':/ o >/3: b t.^. 

(^Td, -r>^-:7xP>, f >i$'-n-r^> (iD ^) , odx-^iI^b^ 
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JVi^^/A, -$/'jVx/1U>'^hU':7A(daltepariii sodium) 3^^f) ^ 7;1/:7tU 

(aragatrobaii))^a . Mmmm m> Czo^^^-i? (urokinase). ^V^ir 
-if(tisokinase), T;V'5^>^7--if (alteplase), (nateplase), 
5 ^Vx:?'^— tfCmonteplase). /t^T^y^-^zf (paiDiteplase);^^ . llil/htR 
mm^MM -^^^^^ntfi^Xticlopidine hydrochloride), z^UT.^ 
y-JKcilostazol). ^3U-^>mx9^;K -^^yp;^h:^b'J':7A 
(beraprost sodium), i^miJ-JP^^^^l/^- b (sarpogrelate hydrochloride);^ 

10 ^m.mmmmm^iVT}t. ^j^tiT;i'7T:&;v'>H->'KaHacaicidoi) . 

:iEj;V->h'J:t-;P (calcitriol) , X.}V:^}':^> (elcatonin) , 
h=-> (calcitonin salmon) , XX h U (estriol) . ^^Vy^^ 

> (ipriflavone) . /1 5 K □ h U A (pamidronate disodium) > 

TV>]<D>^:^^U'^7A7KftI^ (alendronate sodium hydrate) , >tJ \^ 
15 U >Wi^i- h U "^A (incadronate disodium) .^*t^Vf e»ns. 

^m^miil^X\t. mX\t^^')> (tacrine) , H^'^v';!^ (donepezil) , 
(rivastigffline) , :ff^>^5.> (galantamine) mif^m^f^ 

20 mm ' ^^mmmmthxjtt. m^ummy^-^^^^-^ (fiavoxate 

hydrochloride) , Sm:t^'>:^5^^> (oxybutynin hydrochloride) , MM 
:/otf^U> (propiverine hydrochloride) ^*i^Vfe>tlS. 

(Cancer Research) , ^4 9#> 5 9 3 5-5 9 3 9H, 19 8 9 
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;i/ • • ^ U — :^7;l/ • :^>r3 Di/— (Journal of Clinical Oncology) , ^ 
1 2#. 2 1 3~2 2 5K. 1 9 9 4^) , 81^X5^01' H m. 

5 i'fVy^^i^a.-S^'V—^J\^'^:f'=¥-^>V-— (British Journal of 

Cancer) , me 8#, 3 1 4~3 1 8M. 1 9 9 3^) , ^M^JV'Ey, I G 
F-1. $>^\^^Umt^n^^M't^mi^'V$>^TNF-a. LI Fx IL-6. 

$6ic. mii:mmM(m. alt-7ii ^). nmn±i&mMm^ Y-128, mss^ 

10 prosaptide^?), m^-DMim^ "rl^-fy^l^. TShUr/f^U^, -T^:/^ 
^-Xhii^hM ^^hUv>> V^yVzf^)^ (Trileptal) . 
^ (Keppra) . ^/^if^> (Zonegran) , r/l^^i'AU^ (Pregabalin) , A 
-n-fe^-r H (Harkoseride) . fs}Vn^'^\^» . WfmM^ ^^^-^ 
U9-» > T-fe5^;i^3U>^^U:»>H(0!l, ABT-594). X>H-feU>S^ 

15 («9J. ABT-627) , ^y75.>lSLKijL^mmmm. h^"7F;W, ^ 
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(4) :^mm(Di\:^mt.i^mmf¥i)mfsi^^m^m^mi3i-r^^t\zj:,rf^ 

x\t. (1) :i^mm(D^^mizmmm.m^^mmzmm\^v'zniE>n^^-'<D 
15 mm<oisL^. (2) if-^^iD^-^mt-mmnmii^^^^^zmmitx^x^^n^ 

(4) :^%moi\^^mhmmmm^^wi^\zmmi\ivxnibti^2m<D 
20 gij-ir icM^HtbT^^n-s 2a©aii^Hi<oM?a:sis#sif§'t'(^^rpi^ 

±t5mmmm^^i^'j>^<o:^mz^^':>T. mm^m^z^f^-^n^^i^Lm^v 
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5 (Dmmzm^^^nxhJ:^^mmm> mm^tm> m^m^ -h-^^j. ^mm. mm 

fit^jp-h, mmmzJ:K)m:^^-r^^2ii>ix^^o 
10 ^^xm^^-r^iD^s m'^mm±mzMvxmo. o i^^v^ui o oas^s. » 

*b<«^0. l;il.iL5 om«%. ^etCif *L<«^0. 5J&ViU2 0M 

15 i;*a:v>b5 oassg. $^tci?*b<«*?jO. 5;^ViU2 oas%sgife-c*s, 

1 0;^tib 9 0S»%SlgT^-5. 

. ^Tc. :^mm(Dit^m^^zsmmmm^^n^ns^}^izmmit-r^m^hm 

(Tween) 8 0 (T h ■^T.A*'^:?^-^:^. ^M) . HCO 60 (Bdft^5.:t3JVX 
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v^mmm) . mmim ^^b:M^u^7A, m^htiv^j^. -^y-h-jv. 

10 CltJ^^T^S. 

6 0 0 0;^£) ^^«rminUTffi«S^?^U, ?fcViT?iJ^lllCi:0^ ^(O'^T.^y 
\yit^y:z.^vy^^}^-y^^ v<—y 8 0> T'JVnn-;^ F6 8. -feJl/ 

^iStiiis^Hj ® vi-rtiT 2fe o T «fc Vi o 
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Ttt, ^»J^Ji^^:«Am. '\2.)VU-7.^m^. Ti7UJI/m* 
^ b /c o TSi^ $ tl§ . 



wo 2004/041266 



107 



PCT/JP2003/014139 



tSlt^M, pHSIg|5S«J©mJjniC<tt3. pH2'-12|?^b<«pH2.5-' 

aitffl7fc^iK«. m^i^ 10 0-121 ■c©^#-t? 5-30 i^^m-mmmm 

25 t"-5®*^<k^^« 

c 2 ] ^:gtttia?f>Jx«5$s5tttsa^*«fctJ^^®^is 
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Uv'i^;i/^3'^U^-h^m^#. <hOtoJt:t-f H^^^y hRS- 1 0 0. R 
L-lOO, RS-30D, RL-30D. RL-PO, RS-PO (7^V 

X':7AX5^;l/#^a'&#:) > :f-r H^.^y hNE-3 OD (^^Ti^VJVm:^^ 
)V ' Ti^ U ;W^X5^;i.^M'^^) fSi^M-i \^^=¥^y hm (P-A • 7t-*T 

^ajAJi:?!?— (Carbomer) 934 P. 940x 941. 974P, 980> 
1 34 2^g?. #U*-3j^7^;i/ (polycarbophil) > tDViy^I^-^^yti-^^—y 
(carcium polycarbophil) (iaiBf^Vit"tlt>B F^^y HU ^^5^^®) > 
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A-rifxyrn— 1 0 3, 10 4, 105, 304 (Viftlfefn^M^ (W) 
®J^7k1ti|&Ki:bT«, f?a;^t^y;k7>, v^^7shV>. T)V^>mT}ViJ 

(w/w) , ^?^b<tt*?l3 5 75:l.iUl^8 0% (w/w) , ^ Stc:^?^b< 0 
;^ViL/7 5% (w/w) , !^}fflj47}?U V-CD-^#^«*<j3y^ViL*«j3 0% (w/w) , 
if?^b<«^3J5:ViL^l 5%(w/w)T^^o Mi^3^«li7jctti^®^$^(C^ 

15 (w/w)£^T, J8F^L'<«*55~if94 0% (w/v) , $ & fci?^ b < «*$J 5 -Jl^J 3 
5% (w/w) T^S. JlC-e±l3% (w/w) (l^> tK, 

25 tl§, 

0 0 0 Mm, $ e> foiif * b < 5 0 0fj:Vib*?Il, 4 0 0 jtimTzfeS. 
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mmm^ ^-^m. mmm. mnm. ^mitmm^m^u m^Whrnvi^i^m. 
vm8 0% (w/w) , -^^i^itif^hK^tmsom^vm? 0% (w/w) t^s. 

7,^^(Dmm. mB^ ^S4r;PD~x, V>m:^Ji'>'OA. 
;U3j?4^'>p^5^;nr;uD— 7;;<7;p>":7A(ECG505). ??u7.^)]/:^u—y^.-)-v^)'0 

A(Ac-Di-Sol). ^^gMjJ^U e:r;HfoU H> (^DXJ}?lfH» . ^«^^ 
t HD^i/yut!;Hi;i/n— j;^ (L-HPC) 7a:<I:*t^Vien'5o »t»T?t). kHD 

25 CDd^^ffiT^. ^(J^^^%L=f'Witm\ 0 0 A£m>^Vibji8«j-l ,5 0 0 MmT*S 



wo 2004/041266 



111 



PCT/JP2003/01413d 



sy^ctt^^^b:?Rl<ilbTS©m^ i7x>K. ^Ai^m^ y^)vm. -^u-omm 

0% (w/w) > $ e,lCfiFSb<«^2 75:Vib^8 % (w/w) "ea^^. 
II. McD^m^Jf-J:^^^ 

9 0% (w/w) , |fF^b<«*?l57S:Vib*95 0% (w/w) . $e.JC»^U<«»9 
5^iViL3 5 % (w/w) -^35So 
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5 ^^^^'^t;(Dfe^^)^c:®5m. i7j.>m. u;\i7m.. y-^jvm.^ -^u^ymu^o 

15 VI, 

20 fift^v miD3^j-^jKj^?Ri (BAT, mmMiimm^'r^^tafi^^) ^^/uxir^xh 
5^. ^S-fe;i.p-7. (^ia<b^ (^) rt*-fe;i'PHio i;^^*) . 

W> i^^-i-^iiF. ■7>Xh-;K @«M7K^-ri?. ^®?-7:Jf:f^v-':^A, ^ 

4. s-Ji^ag. 4w/w%, iif*u<«i^2 o~*99 8. 5w/w%. $e>tc: 
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A (sm^&m. ECG-5 0 5), ^D;^;*;;i/ptD— ;:^:M-»J!>A m^it. 
PCS) 7^i**t^V^e»n, '0HI;^t^7Ka:^»l^T®7K> 

ij :r ^ '>x5^ ix > V ;nf ^ > flgife^x;;^ x;K U '>x5^ 1/ > t -7 '>?ft ^ 
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\t. -w^M. ^mm^ mmm. ^mm^mu^ajm^^^ 

\z\t. mKitmmmmm^m'pmzmm'r^m^. mm^nitmmcomomm 

z.<o^o\zvx%^ntdmk^mmt:mmmMi:L\t.. -e^^s^svittig 
15 mmfm^t.mznmziiKiw\^\zmm^^. Ri^afesvittffiitois!-^ 

^\^^\tM-M.. mnmmnmhmz—oo^mu^^mM m. mMmu mmm. 
mm. ti^t)vm)\zmMit\^x%^\^. mmM^mML$>^^^n.mmzm^vx. 
n—<oti-:f^2.)v^\z%m\yxmun^mnmiivx^^\i^. 

ST®. nvi3)vm&^ u^pmmmA\-mnuE<onmnmx^'DX%^ 
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5 Tit.m.<t^hV^J^. i/)Vn—7s. yjl^^h—x. •7>:nh— ;k y;Hfh- 
;k ^i^h-;^. if5/;^7D-;^. i^UiiU^. -^^;^^7>t^frf 

20 '>yptr;i/^5^;i/-t;i'P-;^*s0*LVi, ^^-Tb^jtbT^, 5^;^5^-r>, 5F 

25 MJ^^J t g#:^^©:4r^^c J; 0 ^^-^-5 i I;: J; 0 Mjfr § z. 1 7&tT#^, 
^etc, 0fM{c«kO±iaU>t«^R^J. ^Sg^kSfJ, ^7jci4ffl#:, TK^i-ffel^jJ^ U 
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5 *5J;CK±|3U?t7K^t5['ft4?U-7- (if*L<«. k KP4^'>7'Pe;^-fe;^D- 
iJ7^-:/l/-H;5:^©M*^A"e*%-ja:jP;^ (If^Kttl 0-1000^^ 

25 &yJfc:r:t->'tP (psyll iuiii)a^Mfi?5:a:®l!i«^i4Me^^b< 
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;^£®^^M^^)5>« 2 ;?>^ e» 1 2 *WT5 ym^^^^^'^^^^- 
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omm^mzM-r^^mmit. mo. 0 1 1 0 u < 1 - 
-g-^ajiSijo. i~*?jiofis%. 0*L<«*?ii-*?i5as5^Tfes. jtia 

20 n-6ni Bii^SlO. 0 1~*&1 0 0 Omg/kg, i?*U<tt*?lO. 0 1~*?I10 0 
mgykg. ^r>B^V<Vimo. l~Ji29l 0 Omg/k g. tO*3tt*«JO. 1~ 
*?I5 Omg/k g*. y3iib^'V%^^l. S—Sas Omg/kg^l 0 lIeI*^&S[lHl 
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fct;5l«i!SPS-^"e>«?t»^l kg^Sfe^'^cO^O. 0 0 1-2 0 0 Omg, 
«^^b<«*5lO.01'-5 0 0mg. -^Bizm^hK^t.. *30.1~100mg 

m\zn^i.r^xi.^^^> mmmm^^\z^^vrcm. :^mm(Di[:^m^n^i^ 

10 r^^l^-SB^A^. Jf^b<JilO^-lB£Al*l> J:»5«^*b<t*15^'- 

0. 0 0 1-- 2 0 omg/kg&isp^^u «5ii 5^mzmnWL^mm\zm 
m^nr^^mm<Di\:^<^ mo- o o 5~i o omg/kg*i astbTSiP 

20 :*:^BjT!'ffiV^e.nSG®eK*^SMl--k:/^-Se« (GRP4 0) I*. iH 

x^i^^n^r5.jmmmtm-^\-<it^nm\zn-<Dr^ymmm^^^ 

m^. »5ism> ifurm. i^iu^m. )g^iia^>y;vA>x^, #«yfflBa, 
^•^y^KjAmm. ^>-ir*;i/A>xm, SMBS. ±^m^ i^Mna. m. 
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mm . ^mn. mtmm. ^wmm. ^mm. 9^mm> m^mm. m.mm 

5 mxit. m. m(D^^^ (m> f^n. mmwi. :km^mn, mm. nm. nm 
T^. mmr^. izm^n. mm. ^hm. mm. mmm. mmm. « 
wm. mm . mm., -rm^. m. mm. mm. Bm^ ^mm. ^mm. 
mm. ^m. mm. m. mim m. im. /wi) . jin^. 
m. mm. &-m. mrfm. mmik. ^mism. tn^im. mti. mm. mm. m 
10 as. mm. ^^mysi^izm^-r^mBn-vj^^x^^K. 

Sa^#-^ : 1 , iB^J#-^ : 3 . iB^J## : 5 > K^J#-^ : 7 *fe«@B5y# 

:^mm<ommm'^: 1. sb^j#-^: 3. m^mn: 5. mmm^: 7^:^\t 
20 -r^mmniLVxu. m^it. gB^j#^: .1, gB^j#^: s. mm^^ : 5. 

mn^mfsiaiimii^ti^^ ^nmzmmtu. ^n^o^mitmnmzmnx 
<^m^i!)mm' m. ^0. oi~ioofg, ttf^LKitmo. 5'-2 0fg. j: 
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e,tc»*b<«is<H (I'-sp) ) ©7 = ym*«x^L.;^c7syseBB^J. b) 
15 tc\t.2m&.±^ (M^\^<\s.. i-^zomnm.. j;05f^b<«i~i o^a^e^. 

-e^t>$tisr ^ /mia^s-^^t-sGP R 4 0 §t*cje)ti-sGP R 4 0 
C5|cSg)&^:*j;V7H^s^;v» (-COOH) . :&;V3j?^->V'-h(-coo-), T 
(-CONH2) (-COORx) ©^tiT^oT'bJ:V>. 

^;iTxx7^;i'{c:fett§RxtUT«, x5^;k n-:/p 
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/m<Dmm±(Dmm& m^it. -oh, -sh, T^ys, $iS'V-;i'«. 
t^ji^fsi c 2 _ 8 7)vti J ■< )vmua<D c ^ _ « 7->;w«;a:^) x^m-^nx 
15 -g-^nso 

QPR4 0©A#«ajtUTtt, ««J;lti, @e^J#-^ : 1 "T^tJ^tl^TS 7^ 

■^^-r-s ^•;/hGPR4o, ia^j#^ ; 5 T«t3$nsT5 y mmn^^mT 

<5t:hGPR4 0> : 7 xm.t> $ tl-S T $ 7 BISB^J ^^^T« ;i57 X 

20 -rif;PGPR4 6v : 9T?^fc^nST^ ySfeSB^J^-^^f «AAX 

^ — GPR4 0;^^d^ffll/i^nS. ::©'5'&-^^7;^GPR4 0. 5^;/bGPR 
4 0, :^Xf5'-l'if;i/GPR4 0:feJ:rK7\AXi$'— GPR4 0«iT^;^MaMT? 
^•So thGPR40fi, WO 2000-22129, Biochem Bi 
ophys Res C ommu n. 1 997, Oct 20;239 
25 (2) : 54 3-5 4.7JC|Ba$nTVi5^^©MairT?*S. 

GPR4 0©gR^^:/^H (OT. ^$^)-'^:;^^HtBSI3-r-5^l'&*«*S) 2: 
bTt±, ±IBbfcGPR4 0(Dgg5)-'^:/5^H-eafenJi^n©t>©T*oT%)J; 

GPR4 ocoMe®:$)-^<D-5-&, mmM<r>mzmi!&\^x\f^^m 
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(Hydrophilic) gPfi) <t:$>*f Stl^lt^fg^^'^tP^y^ HT^S. 

3^7jctt (Hydrophobic) gPfe^—ggtC-^tr^y^^ F'bl^illC^ViS id^-e^ 

15 mffi^Hi^^^-r. 

($f^U<}*> l~10j@@^. •^^\Z^^V<\m.m (l~5j@) ) (7)T^ 

25 ^fc, 2^^BJ®g|5:5)-^:/5^KfSC5^!^/J»?;^7;U7i?^>';i/^ (-COOH) , 
;i^3t5^vi^— h (-COO-) , TSH (-CONH2) *fe^^x:;^5^;u (- 



wo 2004/041266 PCT/JP2003/014139 

124 

LVio :L<Dm:f3imtvxu. m^it. mmm m^it. mm. u>^, ^y^tk 

y^jvm. TW>M, n/\^m. m^ms ^jL>Wi. ^j>zfm.. mm., 
mm. :^^>p^)vyi^>m. ^>'^>7.}it^>m) iKDmu^nim^-^^n^o 
15 GPR4 oifc«-e©m«. _biBLxfebh"^mi&<Kj©aHji!a^fe«misi;&>e. 

GPR4 0 t>L<J±^CD^:a'^y5^H*fc«^<^it^fe«^®T5 



wo 2004/041266 PCT/JP2003/014139 

125 

(2* , 4* -s^p^h^^i^^x-jiz-t Hn^rs^^5=-;i') yjL/^zymm. 4 

- (2' . 4' -e^pt h=^v'7xn;i/-Fmo cT^/x^^;!/) y^^y^^iym 
5F^i:LT«, Dcc. N, N' -i?-r vr^'a tf;^*;^!!?-:^^^ h% N-X 

cin&lC<i;^fift4'fb{C«^-fe$'ft:»Jm*P5^J mXU. HOBt. HOO 
15 fcttHOBt XX7^;W2&SVi«HOOBt x;^7^;i'i:L'TabS*ii;8e>«aiT5 

-^^^Sfc:-^^ L -5 -5 vi i 6 tiT -5 ^ j^y^i e. m:M:mn ^ n ^ , ^ . 
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mn<DTB.ym(D^mmtvxu> mx\t. z. boc. ittx-^^'f-yv^ 

l^tDVa^zi.)^. Cl-Z. Br-Z, T^'^>=^)Vt^>^lJ)y^i^::L)V. h U :7 

ti)\^i^^=y)\^m%. mx\t. T;w=^;i/xx5^;Hb p^5^;k x^^;!/. 

10 :/Dtr;i/, :;r^;K tert-y5^;k >'i?n^>5^;K e^^^D^^^e^;!/. J^^^a 

;k 4-xho'<>>?;i/x;^7^;K 4-^ h^^v-^^e^ji/xx^^Ji/, 4-i7o 
u^>z^)VJL7.^)V. ^>XtHU;i^xx5^;pfl2) > :73i:^>/;i/x;^'r-;nt:. 

iiU>cD7RmS«, xX7";Hb*;^f*x-7^;Hblc:J;oT^^'rs 
j:<h7&^'r#So ii<Dxx5^;Ht:{c:3g-r'5»ibT«^ m^it. 7-\i^)vmuE 

-Bz 1, 2 -X hP'^^^'v^;!/. Br-Z> iQxi-Zf^)VfS.E-ffim^^^tl^o 

3. 6 - hUpt9^Jl/'^>i2?>X;l/3f;x;K DNP, 
Bum, Boc, Trt, Fmo c 5^^*ifflVie.tlS. 
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2, 4, s-hVd^auyjLj—JV. 2, 4 hn:7xy— ;v, v-ry;* 
'. •^;ur;i^:3— ;k ho7x/— honb. N-t hd^^^s^x^^v'^ 

N-t Hn=^r>'7^;W^ H> HOBt) i:©XX"r;W tsi^ftm^f^^n 

5 

TJ^ Hfc J; s y u iaafc J: o T fei^^s ns. 

25 

iiSr^fMomSSTMJSbfe^. ^'^y^^h'm^N^^tZJa - 
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7 5. y moummo^^m^^fzmmmiic^iQo):^ jv^^^z^jvmoummo?^ 
<om^i5^'^^mm(DmMii\^x\t.. mxu. mroa) ~e) fciam^n^s: 

a) M. Bodanszky ^^XS M.A. Ondetti, ^^5=;^ (Peptide 
20 Synthesis), Interscience Publishers. New York (1966 ^) 

b) Schrdeder :feJ:tKLuebke, if -^y^^-HCThe Peptide), Academic Press, 
New York (1965 m 

d) ^mmm ^j^z^m^^w-. u m&M<Dit^ iv. 205. 

25 (1977 i^) 



PCT/JP2003/01413^ 

WO 2004/041266 

129 

R4 0=&n-H'r5DNA. niRNA#©RNA-e&0. Zl2^mi?^oTfe. 

10 DNA : RNA©/w:^Uy l<"rt>«J:Vi. (t-^fet) 

r^PCRi:^O^SfflJ 15 (7) ^ 1997 |B«6©;^^*;fc«*nic2pCfc:& 
15 GPR4 0©mRNAS^St"SCi::O^T^S. 

GPR4 0*n-b*-rSDNAa:bX«. ^/ADNA. y^ADNA^-f 

20 Virm?*:3T%>J;V^. ±fBUfcM-m^J;0 totalRNA^fcto 

RNAiil^SPSiby5:%j©&fflViTa^ Reverse Transcriptase Polymerase 

Chain 

Reaction (EtT. RT-P C R*6tlS$!Fi-S) JCJ;oTli««C^:t)-^^ 

25 GPR4 0*=i-h-rSDNAi:LT«-, ^J;^«, SB^J## : 

2. BB^J#-%: 4. iaJiJ#^: 6> 12^J#-% : 8 ^fcJ*@a5iJ#^ : 1 0 
^nSi^Sfia^J^&'^^t-SDNA^ S?^J1SH^J#^: 2, i23?iJ#^ : 4. E^J 
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^U^a.^ — (Molecular Cloning) 2nd (J. Sambrook 

et al.. Cold Spring Harbor Lab. Press, 1989) ^cSB^©:^r^i^^:^C^£oX 

OmM, 0mV<\tmi 9^2 OmWV. ta^^tjjsej 5 0 — 7 0 "C, Jf^L/<tt 
20 »3 6 0 - 6 5 TCO^^^^-r, :J- h U <7Am&itm 1 9 mMTiaiE***ll 

6 5 r OD:©-&d^^'b«'* b Va. 

GPR4 o<&3-HT^DNAtuxtt, gB^j#^ : 2i:^t>-^n^m.mmn 

25 iBa?U#^: 3-C^fc):^nS7'5>'®JgB^J?&-g^WrS'^-C7XGPR4 O&n — 
H-rSDNAi:UTtt> ia3^»# : 4 T^*:)SnS*&*iB2?!l*'^W'rSDNA 

IBJiJS-^ : 5-eSt)$n-5T5y®S@B2^'JS'^^T^V»;7XGPR4 0 Sn — 
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DNA:/a:i:*«fflV>e»nS, 

^S3l5©cDNA, ±.S3bfcm- Wft^^cDNA^-f^/^U- -gr^D 

15 iialfe^Ilia • m^a:OmRNA®^^SPlMU;fe:%©&fflV.T»ig Reverse 
Transcriptase Polymerase Chain Reaction (OT. RT-P CRfetB&SS^t- 

(1) BB^J#^: 2, @3^J#^: 4> I2^J#^ : 6. §2^^ : 8 *^t*ffi3«J 
20 : 1 O-C^t^^nsmSBB^J^^t-^DNACDgP^mSSB^J^^-r^DN 

A. ^ftn (2) ffi^J#^: 2. SB2?>J#^: 4. BB^^ : 6. K^J#^ : 8 

25 GP R 4 0 ^:^«egiCl^McD^14 U :^f> H^^^^ v- WVlt^fe^ 

^mfSiE) ^^f^l.-t:/^-SeK^n-H-r^DNA<D«B^m»Ba^J&* 

f ^ D N Ai'i ''^ ^ • 
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GPR4 0^rc}tt<DU^^Zf^V' (&Cf. GPR4 0 iB§l3-r'5«^*^i& 
?fc^^Jcn— H-r^DNAOi7n-->t5^<D^^i:bTtt. GPR4 0O 

3><©;^?*«. m^it. "EU^zl"^— • ^U—=.>^ (Molecular Cloning) 
2nd (J. Sambrook et al.. Cold Spring Harbor Lab. Press, 1989) iZfBW^ 

<D:^^i^a\z^^xn:f3it>^ti!)ix^^o ^tc. ^m(D7^^^v-^mm-r 
15 ^m^. Win<Dmmwimm\zuwL<D:^m\z^-:>xn:^t>zLti!)ix^^, 

"-super Express Km (SSifi m) ) . Mu t an'^^-K 

(^mm (m ) ysia^m^^x. oda-la pgr?*. Gapped du 
20 mz^^xn:/^'5z.t.f)^x^^o 

d^D — Wk;$>lfcGPR4 0*3-H-r:&DNA(*eWtCj;t)-?-©**. * 

tc }tmm fc J: t) mm.mmxmi\: i^^v). u - b ^ ti vxmm-r^ d 

^fe3' 5|^j^M{;i«jaiRi^Jhn H><i:LTCDTAAx TGA*;fc«TAG 

• ^DNA7y^^'-^m\^>xma-r^z:ii%x'^^. 

GPR4 0©^^^^?:$'— tt, (-f) GPR4 0?£n— FTSDN 

A*^6aWi:TSDNA»fM-^^0mb^ (□) ^DNASflt^sS^J^^^^^ 
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<!7^-tvx\t. izmm^^<o':r^:^^\' m. pbr3 2 2. pBR3 
2 5. puc 1 2. puc 1 3) . *fi^M**©::^77.a F (^J> pUB 1 1 

0^ pTP5> PC194) . m> PSH19. pSH 

A:^:j.U^^)V:^f3i^(Dmm^^)l^:^'^^(^^^ pAl-11. P. 
XTl, pRc/CMV, pR.c/RSV, p c DN A I /N e o^^^d^ffiV. 

^m^iii^xm^^^m^}^^ SRa:/D^-iS^-. SV4 o ^^p^-a^-^ l 

15 Jf^bVi. lS^*«X>/xUtTP^-ea^Sli^t*> trp^o^-iS^-, la 
c^a^-i5^-, recAyn^-iS'- \F ^zfu^E-^-. Ipp^at 

P O 2 t-^-. P e n-P y P^-i5'-5^^> 

PHOB^P^-^-. PGK:/P^-i5^-. GAPyP^-i5'-> ADH:/ 

sv40or i «#-rs«^*^**) ;^^f*-&WUW^t>o^fflViS3:a: 

h f r tBS^a^f C^VhW^^-fe-h (MTX) > 

v'^'W'ttS'fe^ (mT. Neo'i:liiSI8JTS^-&*^^^. G4 18ii&14) 
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^frf^n-S. CHO (dh f r") mm^m^^X dh f Ti&Bi^^Mn 

A ' iy^-^JUmn. Omp A • 5/^:J-;P@2J!l^^d^, ^±i)V'^^Jl:^mm'V;^ 
ifi. m±imnx$>^^'^^t. UFa ' z^^i-JVmn. SUC2 • -y^i-jvm 

© ck ^ b T^^H ^ nfe G P R 4 0 3 - K f -5 D N A ^-g-WT -5 ^ iJ7 ^ 

X5xxUtTMil®:«t#:«»ItbTti. X'>xUtT-3'J (Escherichia 
coli) K12-DH1 iyaiy~-z^>-^X ' If ' -^zyai-Jl ' T:^v^S. 
— • • -tJ-'TX^v'-rX • • -tf • x;:^X— (Proc. Natl. Acad. 
Sci. USA), 6 0#, 1 6 0(1 9 6 8)], JM103 C^^^O^y^- 
20 • UU— 5^ (Nucleic Acids Research) , 9#, 309(1981)), 

J A 2 2 1 {.V'v—'yy^ • • ^rmrrL^— • n^^U^'J— (Joarnal of 
Molecular Biology) , 1 2 0#, 5 1 7 ( 1 9 7 8)] , HB 1 0 1 iV^ — 
' •^V^:3-'7— ' I'^'i-^UV-, 41#, 4 5 9 (1 9 6 9)), C 
6 0 0 Cv^x^T^-f (Genetics) , 3 9#. 440(1 9 5 4)) 

25 ^i-iens. 

A'5^;l/:^MIIi:bT«, ««JA«^ Z'?^;!/:;^ . X:/5^;U;^ (Bacillus 
subtilis) MI 1 1 4 C>*->. 2 4#. 255(1 98 3)). 207-21 
Cv'-V'— • • /W^-Jr^;^ hU— (Journal of Biochemistry) , 9 
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5^. 8 7 (1 9 8 4)) UEiim^^^H^. 

mMtVXU. m^it. U-,'y:trnT-l'-feX -feUtfe^X (Saccharomyces 
cerevisiae) AH22. AH2 2R-, NA8 7-11A. DKD-5D. 2 
OB-1 2^ v^y'y-y;tf DT^-feX (Schizosaccharomyces pombe) 

5 NCYCl 9 1 3. NCYC2 0 3 6. tr^T /^X h U;^ (Pichia 
pastoris) i^iiti^m^^^tl^o 

^^^itMM (Spodoptera frugiperda cell ; S fMM) . Trichoplusia nl 
(DfpmmM<DUG imS^. Trlchoplusla ni ©IPSJl^CD High Five^" mM. 
10 Mamestra brassicae A^(^^|g^;^(^Bstigmeiia acrea A^CDi^Jig;^^;^!^ 
l^i&nSo JUXifiBmNP VcDm-^U. mm^Witrnm (Bombyx mori 

N; BmNM) fsi^-^m^^^n^. ms fmmthxit. m^i^. s f 9^ 

m (ATCC CRL1711) , S f 2 iMm (&.±. Vaughn, J.L. -O-^^:^ 
(In Vivo) ,13, 213-217,(1977)) ;^ ^^^ffl Btl-S. 

— (Nature) , 3 1 5m. 5 9 2 (1 9 8 5)) . 

mmmmiii^x\t. m^\i. -^jmrn^cos-? , vero. ^^'i-—:^ 

^:=^-XAA;^i5'-mCHO (^T> CHO (dhf r") i^ia ^: RSIH) . 
20 •^C7XL^J!a. T':7XAtT-2 0. vr>7.5XD--^$fflJ!a, ^^:;hGH3. 

t: h F L sama}^ e, ns , 

•9* • r^v'a:^;!/ • Tti'rS.- • • lJ-rx>i^-rX • Jf:?' • if • a.— x;^x 

— (Proc. Natl. Acad. Sci. USA) , 6 9^, 2110 (197 2) ^>>— > 
25 (Gene) , 17 #, 1 07 (1982) ?5:£t;:tBSo:i^-^tC=egoTff T^p C i: 

i^a^^v^yf (Molecular & General Genetics) , 1 6 8#. 1 
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1 1 (1 9 7 9)7^£lc:IH«c©:&fetctieoTf=f?5:^CtdtT#§, 

mm^mm^m-r^iz^t. mxit. ^^j/vx-t' >•x>1f-r^p5^- 
(Methods in Enzymology) , 1 9 4#. 182-187 (1991) , :/D 
zy-z^>^X -y^Zf-if- ^zy^a^Jl • Tti^^- • • U-f X>WX • 
5 • 1f • JL— XXX— (Proc. Natl. Acad. Sci. USA) , 7 5#, 19 29 

(1 9 7 8) :^^izmm(D:^miZ^^^xnf3:v^i::d^'e^^o 

mAmm^r:LitmA^^^mmt^\z\,t. mx\,t. n-(^/Tifjui^- 

(Bio/Technology) . 6, 47-55 (1988) i^^fcfBife©:^^!^^^^^: 

10 mmmm^i^m.nmr^\z\t. mx^z. mmj:^mmsmmmi^m:m.^u 

hn— ;K 263-267 (1995) mm^mf) . ^ UU-J— 
(Virology) , 5 2#. 4 5 6 (1 9 7 3)\zmWL<D:^mz^'oXnfS.Z) Z.}ii!jt 

^yh>, ti^^y. ^x^T., :*:Sffi> AW i^3i*m?«!:fe^®il«l^fctt 

5ym^'&trM91gfl6 C^7- (Miller) , V-^—ir)\^'^'^-:iLi77.^^}:^ 
>y • ^ > ' ^ly^a.'p'— • z^x.^^^ ^y^Ts (Journal of Experiments in 
Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2] *W^bV^. H c:{CjE->^Ic: J: D ^0^-^57-^^^^; < 

m-^^^^tcmz. mxu. 3/3— f>Hu;i' 7^^j)im<D^z>f3imM^ia^ 

3j^— (Burkholder) (Bostian. K. L. 8^ :/0$^— i?>^ 

XXX— (Proc. Natl. Acad. Sci. USA) , 7 7#, 4 5 0 5 (1 9 8 

0)) ^0. 5%:^-^^ym^^m-r^ST>i»m Ceitter. G. A. yDS>— 

• If • XXX— (Proc. Natl. Acad. Sci. USA) , 8 1#, 5 3 3 0 
15 (1 9 8 4) D ibmvf^n^o iS«I<DpH}i*9 5~8K:i«^'r SCDj&JIfSbVio 

^§i«a#j^ 2 0-35 2 4 ~ 7 2 i^isff ^^m\zm cxm^^m 

Grace's Insect Medium (Grace, T.C.C., ^'T^^— (Nature) , 195, 
20 788(1962)) iZi^Wl^ti^^ 1 0 %0iy^sLmm(DWilm<^^m^imX:^%<Di3iEiCA 

5~2 0 %(Dm!^^ltm^^tSMEMmM Ci^-rx>X (science) ,12 2 
25 #. 5 0 1 (1 9 5 2)3 , DMEMJgift (•tf^na>?-^ (Virology) , 8#, 
3 9 6 (1 9 5 9)] , RPMI 1 64 0^«6 C$^^-:^;^ • • If • Tpt 
U:&> • ^5^>f • yVv-X— >'3> (The Journal of the American 
Medical Association) 1 9 9#, 5 1 9 (1 9 6 7)], 1 9 9iSift CyOv' 
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y (Proceeding of the Society for the Biological Medicine) , 7 3^, 
1 (1 9 5 0)] 3a:^*tfflVie>ns. DHtt*«I6~8Ti&-5©*«i?^l/Vi. 

\mf^m 3 0-40 x,^m i 5 ~ e o ^Kff 3^vi, ij^sicjiSUTji^^^s 

■ 

5 UD^-So 

& ^J555-& L 86 -5 d t d^T? ^ -5 . 

±I3«^^I#I^^ ^ G p R 4 0 ^^^jUKtas-rs tctt, ^ At^> Tf3o:;^^ic<fc o 
10 GPR4o<£*&ai0<*^*svi«i8Biia3&^e>i*m'r^fci85bx«, ^Jj^a 

3^iL^4J-Si^5j®JC.kDGPR4 0©miatBM^#S:&i*J5:i:*^3i:i:^Vie» 
15 - 1 0 0'f"3^a:Ol!L®«14^f!Id«'g-^nTViT'fe<fcVi. :fell?Sft> IC G P R 4 0 

;5^< LT#e»n'5GPR4 o*t3Sii#T#e.nfc:©^fci«. s^^^o:;^^ 
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ib^ < LT^fiK-r 5 G p R 4 0 (ommt. mmvr:L^JfS>\^ii <D^^mm:^ ^ 

10 So 

it^'ft:^*^ (fiPt*. GPR4 0 tc:MT'i>fi&®U:*?>h\ GPR4 0T:J-7;h 

*^«GPR4 oT^tJ^rf-xhJ^^) (D7.^V'-:=->'^:^mz'D\,^xm&-r 

15 -5. 

J:5£©i^l', 2^!^?a©'fb'&W*GPR4 0f^»^14&Wf GPR 

-g-tr) :*:^igo-fb-&^S1^Dy— h (surrogate) U Hi UTffll^i;^ 
j^'&T^;/^-f^^ffiv>s;iil:ickoT, ^i^jb'&tio4'*^&GP R 4 0 u:^^> 

GP R 4 0 >J ^> H^J:rJ^T=f:::i;^ GP R 4 0 tzm^l^XMSmmm 
tt:^^^- ^SW^J:tJJ#P*Sfi<i:^{b^4&T!»5 (OT, -SiSbx rGPR4 0 

jffliai^ca^+isai, mmmc AMP mrtcGMP^eg, -rys^h- 
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10 TfsifD-^. :^^m}t. (i) GPR4 0 t:$i^m(D{t^<^t^im^'^ftm 
-a-t (ii) GPR4 0 t^^^mo^t-B'^i^j^'c^umt-^^t^mm-^'itrcim-B^ 

:^mm(o:^^V-:=^>^1^mz^\,^'T:yi. (i) t (ii) ©:©#K::fevts. 

15 m^u. GP R4 o\zMir^:^mm(Di[:^!^(Dm^m. mmmmm^^E^m 

a) i^igb;t*!i§^<^)YtI^#7^GPR4 OfC^M^-&fcS-&<t. i^^L';^:* 

20 \^rc:^f^m<D^t^m<DmGPR4o \zn-r^m^^mMv. it$srrsc:t?£ 

it#mi:i-SGPR4 0 Td'nX h*;fciiG P R 4 0 T>;5^ifr:X h©X^ U — 

b) i^^bfe2^%^©^b^«!!j*GPR4 G^-^wr^m^fc^Mjiajiac^m 

® {CMM ^ -frTt Jg-^ t , L. rc:^mBB (D^t^m^ J; C^^i^Yb^^ * G P R 
Jl<i:^J|#iltfrSGPR4 0Trf-;^b^:^«GPR4 0T>^:i-;^ 
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c) ^MVrc:^^m(Dit'^m^^ GPR4 0 DNA<&^^-r^?^M^^# 

5 m^iz^\f^> mmvrc:$imm(Di\^'^m(DGPR4 0{zMT^m'^m^m^iy. 

X h CD X U - - > ^:5r ^> 

d) Umit'^mo:>^tE~f^^ZS4^^trf'V. GPR4 0Sr^Wi-2)mt-*3 

t^s G p R 4 0 ^irvrcmmmfmis^^tn^tim^v. m^^itm-^ ^ ii 

10 :£#IStT-5GPR4 0T::^n7.h^fc«GPR4 0 T>t$'::f— U 

e) GPR4 0 DNASr-^Wr^?^Mfem#:^l§«-rSi::i:t::J:'pTaBJI§ 
J^±lC^3gb7tGP R 4 0 ^^^-r-Sm^^tt^^. IS®^^b^#IO#«ET:fea; 

rjf^#*ETfc"e-?-n^n?B!J3eu. mm^it^T^^ii^<^WLt't^GFR4o 

15 7:J::iXh^}fe:«GPR4 or>t$'3^~Xh(^)>^^'U-->^^:&^fe^ 

f) 2jc^§«©>fb-&«b^GPR4 0 j£'^^i-SiMflaic:^ft!i$i3::fc^'&i> 

m<DH:^m^^xmm{t'^^^GPR4o ^ism-r^mm\zmm-^'^rcm'B\z 
^if^. GPR4 0 ^:ffhtcmmmm^i^^mmv. tt^-r^^t^mm^-r 

SGPR4 OT=f— ;^b^:fcaGPR4 OT>i$^::f— h<D7.^ ^J-:=->^:^ 
20 :^^XS 

g) 2i5:f!98©'fb-&ife?£GPR4 0 PNA?&'^W■rS?^f^te^fe#*^^"f S 
j:tJc:J;oTaBflam±tc:%^bfcGPR4 Ofc^»$-&feJg-&i. :^mm<Dit 

^m^^'c^UMkit^'^^GFR4Q DNA^^mt^mntskmi^^^^'r^ 

ctizj:-::>xmmm±izmnvrcGPR4 0izmm-^^r^m'^iz:^if^^ gp 
25 R4 o^^-r^mmpMfs^^mMv. itm-r^:it^wmt'r^GPR4o 

7:^zi7.h1^r:i\tGPR4 0r>^dl=^:^ b©XiJ7 U-->i^;&^S:ii#^-rSo 
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^it-t^. mm±m^. mmmmm> mmi&mms mmmmmmmysiaiimi^^ 

x\t. mx\t. mmm m^\^. mm. u>bi, :^^t:*m®. mmtsiii) t<D 
10 >m. :2j\i7m. m^m. ^j^x^m. v>zfm. mm. s^msm. 

^ta. umt^i^iivxu. GPR4 o(Dmmm^<D^.^m^.^^wj:ff> 

h<DitLmizm^^>X. ^):ff>\^m^:^^^y hizm^T^J^^izm 

wr-^nrcih^mafitif^ v<m\^^&n^o gpr4o (Dm^^^^iiL(Dm^mw.^^ 
m^m^^xfff>^iiiAx^^. 

:^^m<D7.^ V-::^>i^:&m(DMi^0^y3:mm^&.TiZ-r^o 
20 GPR4 O^'&Wf Sfe^Tffetl^^tlO'bO-CafeoT'bJ^Vid^ GPR4 0 

(Dmmtxmibmibxmmu iitib>&. t.^^) -=i>^izm ^ns © t ^ 
Tf^, m.m^^^m^^xizM^m^^rci\ihmM(OGFR4o^a7()mvx\^> 

25 GPR4 O^&SSlai-rSfC^i, ±m(D:^mi>m^^^n^7^^. GPR4 0 DN 
A^mSHllia^SiiaBlg-e^^i-S c t tc J: off bVi. B 
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xfecfcvi. GPR4 0 DNAWii^^mMmmmmzmxv. -^n^^^jbm^ 

Wrr^Wi^nwm'^'i (nuclear polyhedrosis virus ; NPV) <0#U^ 

■^m-^ffo^iifi^^^^. m^U. -Xm. CNambi. p. e., ^ ' ^^—±)V':t 
^ • "^^TsV^i— (J. Biol. Chem.) . 267 ^, 19555—19559 

10 H.1992 ^] (;i|E«fe®;&mc«e-=>Xff?a:'5Jli:*«T#S. 

U:fc;5ioT. if^^m<D7.i^^)-->^:^mz^\,^x. GPR4 0<fe'^WrS 

mGPR4 0^'^*'r-i)MS:^V^T'bJ:<. ^Tt^GP R 4 0 

15 2{!:^gg©7.i7U-->if;&^t;::feViT> GP R 4 0 Sr-^^f S^flS^^fflViS 

GPR4 0<£r-^%-r^MiLT«, e^GP R 4 0 
20 ;C>W^UVi. 

JiaiK*<#<-&*n5®4)'03:a:^Vi5. !BBllac!)®^^55^fe^:L/T«^ Potter- 
ElvehjemMJ^^ v'^'f 'tf-TJi«l!S$«»b«T;5-^. ^i^:^!/^^-^ 
hP> (Kinematicatt^) C5J:^?K#> 0^i^{3<t -Sfife^^, yV>=f-:/' 

®igit>:^tJ:S^>Hl5S30^^^:UTfflVie.ns. mx^-l. WmmWi^^'^ (5 
OO-SOOOrpm) T^^F^ ^s?J 1 ~ 1 0 jS^OU, ±?»S$ 
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\ZMM (15000~30000rpm) Tii^ 3 0 2 ^FBrn^i^b, #S 

GP R 4 0 ^^m-r^mm^mm^^(DGP r 4 o 1 mi^^rc t? 1 

GPR 4 0 X b*:fe:t*T>^=fri;^ U— ->5f-rs±|BO 

10 a) ~c) ?feg|J6TS;^c8e)i^«. -W^^. 5S^;a:GPR4 0|ii5}-t. Silbfe 

GPR4 0®:$><hbTtt, 5^^McDGPR4 0®:9-;6\ S;fc«-en<i:|^^CD 
, S14^wrsmm^MGPR4 0®ji';a^7&«M^bVi. Jiei-c. 

20 -->ific5Sb/tn^y:77--jcSK®-rsj:tJcJ;»3GPR4 o^SSriiSI-rs. 

n-yV7—\Z\-^. pH4'-10 (SI^L<ttpH6~8) OU>M/'?5/:7t^. 
bU:^-:SmA-/:7T~3^t'«»U:!?f>HtGPR4 0 t©)g-&Sra^b?iVVt 

CHAPS. Tween-SO^" (^BE-T h ^X^fc) , 

:fD^r— HfJca;SGR4 0^|«i^<b-&<l!Sj (^-1/5^ Ftt'ftl'&'Kr) O^HSI?fc«liL 
-5BW-CPMSF> P-f'^y^>. E-6 4 HW§«Sm») . ^^7.^ 

5^>;fe^(D:/D5^y— tfa^j^J^^jpf^ci^'bTe^o o. o i~i omi 
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(D^U-iLZf^—mmn^^iZ. -^m (5000~500000c pm) <Dm 

Wihrc^jis>\^^mi\iv. nif^ici o-*M~i o-^°M<Dum^h^m^^^'^ 

m (NSB) *5lViyS:5t7^7>h (Bo-NSB) SI 0 OXiiVrcm. 

10 m^tm. (B-NSB) H)^. mpLU. 5 0%&rfKf3:^m.m\:^m^i^iffimmm 
d) ~g) ©^ssiiss^'Sfcfefc«, GPR4 o^^T^mmmm 

20 :ft#6<Jl;iJ:3:, *-r, G P R 4 0 <£'^Wr-SiliiaS-^;i'5^T>a:;i/::^l/- b^fc 

25 mxit. ca2+, campts:^) o^^^^ mm^^-^m-r^^Mmmiz^ 
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p R 4 0 ^mr^mnm. ±.t&<om.m^mGPR 4 o ^^^v^m^lm^^ifi 

5 M^L^l^i, 

>;^U— ->>5^-e#e,tife'fh:-&#?;e>^GPR4 OT::f:z;;^ bTa^'5*^GPR4 
0T>i$'rfnxM?feS*^®A*is6<);i^W^ffi;^^ttfiilTO (i) ^^tfii (ii) 

(i) MIBa) ~c) ©X5^U-->^;^SSfTVi. :^mM<D^^mi:GPR 

(ii) (a) ufikit'tm^GPR4o^^mr^mm\zmm^-^. ±isL}fc«H 
15 j!a$ii««si4&iB3^r s. msmmmfSE^m-r^m.j^it^m\iG p r 4 o jc^-r 

(b) ^mMoit^m^GP R 4 0 ^^m-t^mmzmm-^'^rc.m'^t. 
?§©^t:'&^:fej;(yfK®^Yt;^t?^G p R 4 o ^^m-r^mmizmk-^-^rcm-^iz 

20 <&M^$ii#S|ifcii>fb^#lttGPR4 OJc^f 5T>^::f— :^ bTffeS. 

<3;0A#wtctt, iiii0i2 0 2\zs&m.<Dms^m^m\f^^^iiitfi't^^o 

GPR4 OTrfZiT. h^fc{*GPR4 OT^iJ'lf-X h(D7.^ V—=^>^m 

^H^M<Dit'^mii. GPR4o^ G-pR4o^t[m-r^mf^^rc\-i 
25 GPR 4 o^^m-t^mf&omm^^^m't^^fofs.i^'^^^. 
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Hanks' Balanced Salt Solution (^:/r3^fcM) iZ. 0 . 0 5 

5 b) GPR4 OJ^iS 

GPR4 O^^m^'ttftCHOmS^^^ 1 2f::fU'-hiZ5Xl 0 
. 3 7X:. 5%C02> 9 5 % a i n?2 BFa^J^^bifefecDo 

c) SII6b;fc*^HJ®<l:l^<^ (SAT. i^l^^b-B-ifeiiV^^) 

15 2. 

m^mmm^ i m i t?2 mtsfe^Lfe^, 4 9 o m i (Daij^ffiijg®?K&#?^fcj)o 

b) 1 0-3-1 o-^°M<DK®^ib-a-«^^?^2: 5 imxTcm^ m^'(t^m^ 
20 SitiiijpA, ^MtcTii^FBisi?jtf-&^„ ^i^m^u-^m^^^ftmzitum 

i\:.'^m<oi^t>y)\zi o-^u<D4i^mmit^mmmm. (1 o-»m) ^5 m nnxx 

c ) R^s;?g?&i^5&u. 1 m 1 (Dm^mi^mm-^ 3 ©ife^i^f ^. mii&\zm^v 

^^^^JfS> l^^O. 2N NaOH- 1 %SD S-e^^b> 4inl©^#:i^" 

<&a!l^b. Percent Maximum Binding (PMB) ^^^(O^X^ib^c 
■ PMB= [ (B-NSB) / (Bo-NSB) ] XlOO 
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PMB : Percent Maximuni Binding 

B : ^i^^ia^rc,m<Dm 

NSB .'Non-specific Binding d^^SS^H^-B-S) 

5 

^mm(D7.i7 \J-~>^:^^(Dimmit. GPR4 O iz^(Op^m^V^>}^-V 
>Ha:LXffiViT> GPR4 OT^lf— X h^fettGPR4 OT>^:J— hS: 

^'fb'&'Kl^ifc^^WliLta:. GPR4 0T3f— -7. h^;fc«GPR4 or>^::J— 
-5 G P R 4 0 Trf-;^ h mrcitG P R 4 0 T>^rf-X h^«Jg^^fiKLT^i 

GPR4 OTif-Xhtt. GPR4 OlCJt-rSU:!!f>H7?»Sllg|»m*«W"r 
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GPR4 0T>i5'd'-;^ h«> GPR4 Otc:^-r^U:^f>HT?ife^]!MI&^/0^ 

mmmtG p r 4 o t(Dm'^f3'S:mmr^it'^mti. g p r 4 0 \znr^ u 

l!Mmi:GPR4 0 t(Dm^tl^mC}>-^'it^it^m\t. GPR4 OlcMt-^ 
fflViT#&nS(i)GPR4 orrf-;^ h^1t\t(ii)mS^mtGPR4 0 t<D 

m-^io^m^ir^it^i^^r^i-i't <Dm.it. mxu. mmm. m^mmm. 

iftnijass, ^mmm. mmm> '^wpm> mmmn::^ sk^^mm. 

(M. j^Hi5a«i8fi:#^j) . >:^^j >^mm&m. M-m^rn^ m^mt^um 
Mthxmmx^^, mmm\zu. -(>:7.v>^wm am) mmm. -ot. 
v>$¥^^m aim) mmm. ^mmmm^siEA^'^^n^o.. 

20 S(i)GPR4 OlcM-r-5T>i$'zfz:Xh*fc«(ii)Jil»mi:GPR4 0 t<D 

25 mua(omB\zMr^^m ' f^mm. mmmmmmm mmmm^mm) . 
^>7.^)>^mmm^ m^mm^mm. M.m±mihi^xmmx;^^. cz. 

jfii5fii. -k^^mjk'&rji^iti^^^n^o mz. gpr4o tc*fTST>^if-7.h«. 
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GPR4 oT>^rf-xh:fej:i)f#ffl^#i©s#i^»!tt®3e$n"r. Jins^ 

hSr.ffiliT#6n'5GPR4 OTrf-X h^;fc«GPR4 0 T>3^::f— X h i 

«fffl^!|^©ga-&j*«. nm^m.. m^. ^^'^t:>^u 

15 tfGPR4OTd'-7.hlMa0fc^b. #ffi^4l^*0. Gl-ICOMS^K 

'5GPR4 OT::fr:;^ h^;t«GPR 4 0 7>^::r::iX h ^_h82©EMi: L/T 

20 

5l»4& («aj^t^> ^"^Tss \lVV. ^-y. ^^^n, 

GPR4 Orrf-T. h^;fcttGPR4 0 T^^:^— X h 

PR4 07rfn;^h«?JO. 1~1 0 Omg, »*lx<tt*?}l. 0 — 50mg, 
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ViTti, — BJ:iO#GPR4 OTrf::iXhJ^O. Ol'-SOrngM. tff-^ly 
15 ^<Dflfe®:*::S:'fTfflVi &nxvisiis-^«T^©^*^^t*- 



s : 


Zy>^Uyh (singlet) 


d : 


h (doublet) 


t : 


: hVfU^y h (triplet) 


q 


: i7 r)V''ry h (quartet) 


m 


: "^JV^^Uy h (multiplet) 


br : 


:/D— H (broad) 


J 


tJ^if^J y^l^^ (coupling constant) 


Hz 


^)Vy (Hertz) 



CDCI3 : m^OU'^JVA 
25 DMSO-dg.- as^pt^^;!/^;!^^^::^^^/^ 
'H NMR : Zfnh>^^^^^ 

I UPAC- I UB Commission on Biochemical Nomenclature JcJ:?>BS^ 
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DNA 




5 


c DNA 






A 


: T^— > 




T 


: ^B.> 




G 


: ^7=L> 




C 


: v'hv'^ 


10 


U 






RNA 


: v^mm 




mRNA 






dATP 


: 5^:^^'>T5^y S^>HU 




dTTP 


: ^:t^->^^ $^>= U >n 


15 


dGTP 


: f-^^-y^rj >/>=U > 




dCTP 






ATP 


: T^y5^>HU >m 




EDTA 






SDS 




20 


G 1 y 


: ^U'» 




Ala 


: T^n> 




y a 1 


: nu > 




Leu 


:. D-r-» 




lie 




25 


S e r 


: ir U > 




Th r 


: xU:t:^> 




Cy s 


: ->:^5^'f > 




Me t 
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G 1 u . : S >M 

Asp :77.n^^>m 

Lys : U5^> 

Arg \7)V^:^> 

5 H i s : MT.'^z^y 

P.h e : >'x:^;i/T^— > 

Tyr : 5^nv'> 

Trp : hU:/b:7T> 
Pro 

10 Asn :TX/^^^> 
Gin 

pG 1 u : \f.ulf)V^^>m. 

Me '. :^'^)V^ 

15 E t : X5^;i/X 

B u : 

Ph : :7xr:;i/^ 

TC :^TyU>'>-4 (R) 

20 iH-rs. 

Tos : p- h;V'X>:^;v:7:tri;i/ 

CHO :5l%;l/5;v 

B z 1 : 

ClzBzl : 2, 6 -v^^Pn^^v?;!/ 

25 Bom : ^>i>)V:^^iy:^^)V 

c 1 - z : 2 - a D^>5?;i/^^s^:«7;p3i^n;i/ 

B r - Z : 2 -':fu^^>i^A^^i/tS}VT!^:=-)\^ 
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Boc : t -T/h^r-VAJl/Ji^— ;P 

DNP : hci7xy— 

T r t : h U 

Bum : t 

5 Fmoc :N-9 - h4^5^;«7;pjj?-;i/ 

HOB t : 1 -t Hn^$^^>XhUTV/— ;i/ 

HOOB t : 3. 4->?b Hd- 3 -fc Hn^^^v'-4-^^V- 

1. 2. 3 -'^^yhUTv^^' 

. HONB : i-t Hn^i/-5-y;i/3i?;i/:^>-2,3->?*;V'2i?=^W 5 H 

10 DCC : N, N* -e^i^^a^^>';i/::<j;i/3i?>f-r ^ H 



OTollJg^^jfc^iViT, 'rx:^^i!7h)U (MS) TOT©^fl^fc:<fct)M^^;fco 

Sa^eaS : ^^-i$^—X^ ZMD, •^^^f-^'-X^fc ZQ2000 Sfett-T-f ^ P'y' 
y^yh^*— All 

15 ^:i->it^:m'f^®^'i:t>it^ (Electron Spray Ionization : BSD . 
^'It}tiz^&it^^:^>^\^^ (Atmospheric Pressure Chemical Ionization: 

Apci) . m^u^m-^^ ESI ^m^^fco 
^fe. mmm\z^n^^ni hplc iz^^mmit&.T<o0kmzj^ off o;^. 

20 : YMC Combiprep ODS-A S-5 Mm, 20 X 50 mm 

Bm; 0.1% b U 7;W5i-Df^i6 ^^T-fehnhU;i' 

i^^>?X>Mf'r^;WA: 0.00^ (A 1^=90/10) . 1. 20 (A?g/B?^= 
90/10) , 4.75 ^ (A ^=0/100) , 7.30^^ (A ^|3^/B ^=0/100) , 7.40 
25 ^ (A ^3^^=90/10) , 7.50:^' (A ^[/B ^g=90/10) 

y^i;x>MJ-'fd7;VB: 0.00^ (Afig/BI0t=95/5) , 1.00 am/Bm= 
95/5) . 5.20 5}> (A?^B?g=5/95) , 6.40^ (A|g/B?g=5/95) . 6.50 5^ 
(AaE/B^=95/5) , 6.60 5i)- (A |0[/B |g=95/5) . 
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SSjS : 25 ml/min, : DV 220im 

mmm^ : 1 

@a^J#^ : 2 

•7 ^7 X G P R 4 0 i£ 3 — ^ c D N A ©:^3l@a^J ^^t". 
ia2?lJ#^ : 3 

5 y h G P R 4 0 ©T S / MBH3HI^^-r« 

10 B33?il#^ : 4 

hGPR4 0<£3— l^TScDNA^liLM^J^^t". 

iB^J#-^: 5 

hGPR4 o<Dys.ymMn^^to 

iBa^J## : 6 

15 t hGPR4 FT§ cDNA<Z5lftSB3^J^^*f*. 

;3!j n 5^ if ;V G P R 4 0 O T a y BIBB^J 
ia^J#-^ : 8 

;^7-^-1'if;i/GPR4 0 Sn— c DNAOS^SB^J^^i". 

20 Ba?!l#-^ : 9 

AAX^ — GPR4 0©Ta yStffi^J^^'f. 

sa^j#^ : 1 0 

AAXiS'— G P R 4 0 l^TS c DN A©<aSfia^JS^t"o 
Sa^J#^ : 11 

25 glT®##Mi 2 9Jc*5ttSPCRMjc£:T^<^U;fc-te>:^SI:?'^^^-^^*i 
BB2?iJ#-^ : 1 2 

OTO#3^«a|l 2 9ic::feVtSPCRKiiST^SgfflUfcT>5^-fe>xm:77'r'=<' 
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my^m^ : 1 3 

&jF<D0^m 13 0 iz^vf^ p c RRf^-vmm vrcL-^^-i^- 1 (ommm^i 

iB2?y#-^ : 1 5 

&rF<o0^m 13 1 fc^tt-s p c RKft^-vmm -r— 3 oitsga^j 

10 <&5^T« 

i3^J#^ : 1 6 

OT®##M 13 1 iz^Vf^ P C R^^Sc-e^ffi L.;fcy ^-f '^'-4 <Dii^S5^J 
i3^## : 1 7 

15 13 2 tC^fefrt-S P C RSJ^-r^ffl X^t^Zf^^-^— 1 ©«[^BB5IJ 

ia^J#-^ : 1 8 

13 2 \Z^n^ P C RSj^-e^^ Lfcy -^-f -7— 2 ©itSiB^J 

20 mmmn : 1 9 

OT©##«R|i 3 2 fc:fettspcRS^£;"r^ffiu^S::/5-i"T— 3©m»ga5U 

iB^J#-^ : 2 0 

&rf<Dmmm 1 3 2 jc^^tt-s p c RKm^-cmm L7t y^-r 4 (^mseaa^j 
25 &^-r. 

WMWn : 2 1 

UATO##^3l 13 3 k::feVt-5 P C RKjgSt?^^ Vlt^^-i-^— 1 0*&SB53?IJ 
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mnm^ 2 2 

&J^<D^^m 13 3 JCcfeVt^ P C RSJiS-C^ffl hfay^^ -7- 2 ©^SBB^J 

5 '^m(O0mm 13 0 T#e)nfcJ^Mte*SI#E scherichla col 
i TOPlO/Zero B 1 u n t -mGP R 4 0 «2 0 0 2^3 ^ 1 8 
05O^e>«m^<«rl?miT@ 1#^1 ^'^^e (^^#^3 0 5-8 5 6 

ERM BP-7 9 6 7i:LT> 2 0 0 2^2 B I 4 Bi}^^:f<:^l^:kW^W\\ 
10 K+H2^IBI2 - 17-85 (^^#^5 3 2-8 6 8 6) ©SJffl^feA • ^ffi^W 
( I F O) t:i^f6#-^ IFO 16762^: LT^ie^nTViS. 
^3ZE(Z)##^J 13 1 T#e.n;fcJ^®fe^^E scherichla col 
1 JM109/'pCR2. 1 - r GPR4 0«2 0 0 2^3.^ 1 8 BJO^e^^fi 
3i:ffj&^A]£il^mJ^^PS«£m. #fF^«^^fe-fe>i57-lC«K#^F ERM 
15 BP-7 9 6 8a:bT> 2 0 0 2^ 2 ^ 1 4 H*^ e.BJffl^A • fi»W!?£R/f ( I 
F6) \zmft^^l FO 1 6 7 6 3 tLT^K^nXViSo 

'^^(D^^m 1 3 2-??#e>n}fc?]^®ISife#E scherichla col 
1 JM109/'pCR2. 1-monkey GP R 4 0 «2 0 0 2^7 ^ 2 3 B 

20 RM BP- 8 1 2 5 tbT^fe^nxVi^o 

'^m<O0^m 1 3 3-e#e)n:fcJ^®fe^*E scherichla col 
i JM10 9/pTA h ams t a r GPR4 OH, J^HfemflsE s c h 
erichia coll J M 1 0 9/pT Ah ams t e r GP R 4 0 t 

bT> 2 0 0 2^12^11 BTd^^myLffmmAmm^mm^m^m 

25 i^«fe-fe>i5^-tC^.I6#^FERM B P - 8 2 5 8 bT^te^nTV^S. 
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>-J)V7)]/n—)V (0.48 mL, 4.7iiimol) h U :7x-;1/7Jn:^7 > (1.2 

g. 4.7 mmol) k Hd:7^> (5 mL) mmzy^J-J:fy)Vi^>m.^^:r.^ 

)V (0.73 mL. 4.7 mmol) ^ISrTL. Jg-S-^Kl^^J^TT 2 mmt^l^T^o Km 

-VnmV. mmih^m (0.62 g, M 59a;) ^Jg^^iL-X^i^t. 
'H NMR (CDCI3) 6 2.59 (2H, t, J=7.5Hz). 2.89 (2H, t, J=7.5Hz). 3.66 
(3H, s). 5.04 (2H, s). 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d. J=8.6Hz), 
7.29-7.44 (5H. m). 

10 #%^2 4-(:7x:n;w>^ h4^>^)^>-t?>:^ni/x>M 

4-(7x:n;Pp< h4^-»^>-tf>yD/t>mp<^;i/ (O.6O g, 2. 2 mmol) Opt 
^y-^l (20 mL) mmmiZ 2 ^J^7K^Yb:^^U^A7k^^ (2 mL) ^i0^. 
P^<t&* 60 -CT? 15 I^F^ilJ^bJ^. SUS^tC 2 m^mm (3 mD <£JQA. 

15 — ^^•^>i!)^^nmmv. ^mit^m (o.ss g, jk^ 67%) 

123-124 t:. 

'H NMR (CDCij) <5 2. 65 (2H. t. J=7. 5 Hz). 2.90 (2H. t. J=7. 5Hz). 5.04 
(2H. s). 6.91 (2H. d, J=8. 6 Hz). 7.11 (2H, d. J=8.6Hz), 7.28-7.44 (5H. 
m). 

20 ##^3 4-(2-7xxji/xh^'»^>'if>:/n/i>^pt5^;i/ 

'H NMR (CDCl,) (5 2. 58 (2H, t, J=7. 5 Hz). 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7.1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d. J=8.6Hz), 
7.09 (2H, d. 1=8.6 Hz). 7.20-7.34 (5H, nO. 

##^j4 4-(2-7xx;px K^>')^>-fe->:/a/i>^ 

4-(2-7xX;i'Xh:^>')^>if>yD/N°>i?p<5^;i/ (0.65 g. 2.3 mmol) (D 
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j^y^ (3 j^) ^i^ic 2 m.%im.\'C^V^}'Oh,iYmWL (3 mL) ^iPA, 

^g'&ti^ 50 t:-? 1 i^F^^i^bfc. Sli&IStc 2 ^^mm (2.5 mL) ^io;!, 

;p_^i^i^j.>j^^e>MI&b. ^^-fb^^feJ (0.50 g, W 81X) S#3^. 
5 Mii!;^ 91-92 t:, 

'H NMR (CDCI3) (5 2. 63 (2H, t, J=7.5Hz). 2.89 (2H, t. J=7. 5 Hz), 3. 08 
(2H, t. J=7.2Hz). 4.15 (2H. t. J=7.2Hz). 6.82 (2H. d. J=8.6Hz), 
7.10 (2H, d. J=8.6Hz). 7.20-7.34 (5H. m). 

5 4-(3->'x-;v:7'a^^>')'^>-tf >:^DA>mxg^;w 

10 J!KmL.^4-fcHD^'>^>i?>:::^o/^>Mx^;V (0.40 g» 2.1 mmoD® 
N.N-i^;*5^;P5i^)PAT5 H (15 mL) 60« 7(c5^fk':^ h U A (0.11 g. 

2.7mmol) 30 l->^D^-3-:7a:-;i/:/D/t> (0.53 g. 

2.7 mmol) ^Jfl^. il-g-i^^MT 3 ^r^m^^bfe. HJ^^IStCTK^Jn;^^ H 

15 Ai^o'Tbif^^^- ('\=^^if>/»Kx5^;i/=18:l) TiltSllU, SS-fb^^fel 
(0.29 g. JR¥ 4651;) 

'H NMR (CDCl,) (51.23 (3H. t. J=7. 1 Hz). 2.04-2.13 (2H, m), 2.58 (2H, 
t. J=8.1 Hz). 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t. J=6.3 Hz), 4.12 (2H, 
20 q, J=7.1 Hz), 6.81 (2H. d. J=8.6Hz). 7.10 (2H, d. J=8.6Hz). 7.19- 
7.31 (5H, bO- 

■^mm^ 4-(3-7xx;vyD7i?^>')^>1f>::^n;i>m 

##^RJ4 <i:|^m<0>^fe^ffl^^'^^ 4-(3-7xX;W7'n3i5^r-»'<>'t?>:/D>''? 
>mx5";l/;5^e.M{b'&tl^#7t« W 45«o 

25 giii;;^ 109-110 t: ($?x5^;i/x-5^;i/— ^^it>;ii^e>S^^)o 

•H NMR (CDCl,) 62.05-2.13 (2H, m). 2.65 (2H. t. J=7.8Hz), 2.80 (2H, 
t. J=7.8Hz). 2.90 (2H. t. J=7.9Hz). 3.94 (2H, t. J=6.3Hz). 6.82 (2H. 
d, 1=8.5 Hz). 7.11 (2H. d, J=8.5Hz). 7.16-7.31 (5H, m). 
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7 4- (4-:7 a: - ji^:^ b ^ i/) ^ >lf > :/ n >mx5^;i/ 

5 'H NMR (CDCI3) (5 1.23 (3H. t. J=7. 1 Hz), 1. 76-1.85 (4H, n), 2.57 (2H, 
t, J=7.4 Hz), 2.66-2. 70 (2H, m), 2.88 (2H, t, J=8.1 Hz). 3.92-3.96 (2H, 
m). 4.12 (2H, q, J=7. 1 Hz), 6.79-6.82 (m, 2H). 7.08-7.11 (m. 2H), 
7.18-7.20 On, 3H), 7.26-7.30 (m. 2H). 

##1^9 8 4-(4-:7xn;p:/h^v')^>if>':^D/i>K 
10 ##«sj4 ti^^oD^^S&ffiViT, 4-(4-:7ac— ;ur^h^v')^>if>':/py^> 

gfi^ 79. 5-80. 0 (>^x^;ux-5^;^— ^^-9->}5ie^i^a). 

'H NMR (CDCl,) 6 1.70-1.90 (4H, m), 2.61-2.70 (4H. m). 2.89 (2H, t, 
J=7.9Hz), 3.92-3.96 (2H. m). 6.81 (2H, d. J=8.6Hz), 7.0i5 (2H, d. 
15 J=8.6Hz), 7.12-7.31 On, 5H), 

9 4- [ (4-7 01 / ^5^^ >i/-i' ;i/) T ^ y ] ^ >-t?>r^n/t >mx5^;v 

4-TS y^>-tf>yn/t>MX5^;i/ (0.70 g. 3. 6 mmol) <D N.N-e?^5^;W 
3j^;i/AT= F (25 mL) ^^fC, 4-y jz/ ^v-^M^^ (0.85 g. 4.0 nunol). 

i-x5^;p-3-(3->?^5^;V75yynt;jw;^7;i/3j^$?-f ^ HIilEii (o.76 g. 4.o 

20 minol)> Ha4^>^^>\/ h U 7K5fP4& (0.61 g, 4.0 maol) ?&iin 

('\^-y->/i^Mx5^;i/=2:l) ^M-fb-g-^ (0.96 g, mm 68X) «r 

25 'H NMR (CDCl,) <5 1.24 (3H, t, J=7- 1 Hz), 2.61 (2fl, i. J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, a, J=7. 1 Hz), 7.03-7.08 (4H. nO, 7.16- 
7.21 (3H. m), 7.36-7.43 (2H, m), 7.54 (2H, t. J=8.5Hz), 7.73 (IH.s), 
7.84 (2H. d. J =8. 7 Hz). 
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St.^ 214-215 X: {^h'7\i\^uy'7>—^^^>ti^^nMBi)o 
5 'H NMR (DMSO-dj) 5 2.52 (2H. t. J=7.6Hz). 2.79 (2H. t, J=7.6 Hz), 

7.07-7.12 (4H. m). 7.18-7.25 (3H, m) , 7.45 (2H, t, J=7.4Hz). 7.65 (2H. 
d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz). 10.11 (IH. s). 

114- [3- [p< (4-7 X =L)V-2-^r V U M-7 5 / ] :/a d^^v-] ^ 

10 3(K?&bfeN-^^;V'-4-7x-;W2-^7\/-;VT5> (0.30g. 1.7iimol) 

(D N,N-i^7^5^;i/:il^;PAT5 H (5 mL) ^ISl::, 60X Ji(.m<ti- h V ^ (72 mg, 
1.8 mmol) ^iP^T 30 ^J^MJ^L^fe^, 4-[(3-:^n^:/n tf;i/):t4-$^]^>*if 
>yD/t>Mx5^;i/ (0.57 g, 1.8 mmol) ^SO^. ^g-B-^^^lfi"^ 3 J^F^M 

=15:1) TJ^ISb, ^mit^m (0.58 g> IR^ SOX) 

»H NMR (CDCI3) (51.25 (3H, t, J=7. 1 Hz). 2.10-2.30 (2H. m). 2.58 (2H. 
t. J=6.8Hz), 2.88 (2H. t. J=6.8 Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6.0Hz), 4.12 (2H, q. J=7. 1 Hz), 6.70 (IH. d. 

1=3.8 Hz), 6.83 (2H. d, J=8.6Hz), 7.10 (2H. d. 1=8.6 Hz), 7.20-7.30 
(IH, m). 7.30-7.38 (2H, m). 7.82-7. 85 (2H, m). 

##^12 4-[3-[^^;K4-"7xx;W-^7V'j;V)7^^]>^n5i?^>']^ 

25 4 t mm(D:^ii trffl ViT> 4- [3- (4- y x x;i.-2-5^T V U M 

13%. 

gt^-is: 89-90 1: (v^x^^^ux-T^;!^ ^^'9->d^e»iiss^). 
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'H NMR (CDCI3) (5 2. 14-2. 23 (2H. m), 2.64 (2H. t. J=7.9Hz). 2.90 (2H. 
t. J=7.9Hz). 3.14 (3H, s). 3.73 (2H, d. J=6.8Hz). 4.03 (2H. t. J=6.0 
Hz). 6.69 (IH. s), 6.84 (2H. d, 1=8.5 Hz), 7.11 (2H, d. J=8.5 Hz), 
7.23-7.33 (IH, nO, 7.35 (2H. t. J=7.7Hz), 7.82 (2H. d. 1=7.2 Hz) o 

5 ##^13 l-[(4-:/P^:-2,6-v7;p:^-P7x:::;P):^4^>']-2,3->?t FP- 

ifl— r >=f> 

46-46 (fl^mx5^;Wj0^e,WS5a), 
10 'H NBIR (CDCI3) 5 2.34-2.40 (2H, m), 2.83-2.92 (IH, m), 3.20-3.31 (IH, 
m), 5.64 OH, t, J=4.4 Hz), 7.04-7.13 (2H. m), 7.17-7.22 (IH, m). 
7.28-7.32 (3H, m)o 

4 4-[[4-[U5^;K4-7xZ:;U-2-^TV^'j;WT^y];>^5^;W]'^> 

15 0mm9 t.mm(D:&^^m^^x. 3-(4-T5y >'xn;w:/Dtr:t>mx5^;i/ 
t 4-[[><5^;K4-:7x-;i/-2-^Ty U M 7^ /I :^^)VmMMWti)^^^m{t 

-^m^&^BMi^vxmfcL, urn 

'H NMR (CDCI3) <yi.24 (3H. t, J=7. 1 Hz), 2.61 (2H. t. J=7. 9Hz), 2.94 
(2H,. t. J=7.9 Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz). 4.86 (2H, s), 
20 6.75 (IH, s), 7.20 (2H, d, J=8.4Hz), 7.26-7.30 (2H, m), 7.38 (2H, t. 
J=7.8Hz), 7.46 (2H, d. 1=8.2 Hz), 7.54 (2H, d, J=8.4 Hz). 7.75 (IH, 
s). 7.82-7.87 (3H, m). 

5 4-[[4-[[>^^;K4-:7xn;i/-2-^7yu;WT^/]p<5^;n^> 

25 ##0!l4tl^m®;^fe<&ffiViT, 4-[[4-[[^5^;K4-37ai-;l/-2-5^TV/'J 

ifi.^. 183-184 1: mw.:r.^)v—^^-^yti^^nB^). 
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'H NMR (CDClj) 62.66 (2H. t. J=7.5Hz), 2.94 (2H. t, J=7.5Hz), 3.08 
(3H, s). 4.84 (2H. s). 6.75 (IH, s). 7.20 (2H. d, J=8. 5 Hz), 7.22-7.30 
(IH, m), 7.30-7.44 (4H. m). 7.55 (2H, d. J=8.4 Hz), 7.80-7.87 (5H, m). 
#%^J 1 6 (E)-3-[4-[(2.3-':^t KD-lH-f ^T^^-l-f ;W):t-^'>]-3, 5->? 

5 7;u^P7xz:;p]-2-:/p^>^;^5^;i' 

Wi^ 74-75 (i^^x^;i'-i^-i'y::^otr;wx— 5^;vd^e»^s^S)<. 

'HNMR (CDCl.) 5 2.37-2.43 (2H. m). 2.84-2.93 (IH, m). 2.32-3. 32 (IH, 
10 m), 3.81 (3H, s), 5.74 (IH, t, J=4.5Hz), 6.34 (IH. d, J=16 Hz), 7.03- 
7-12 (2H. m). 7.16-7.23 (IH, m), 7.28-7.35 (2H, m), 7.53 (IH, d. J=16 

Hz). 

mmm 1 7 4-[(2,3->'t: fo-ih— r >'5^>-i— rjw^^>'3^>'i^>B^^^ 

15 1 ail^ilCDlJ^fe&fflViX, 4-t \iu^i^-^>'^>mm^^)\^i: 2.3- 

Hn-iH— ('>x>-i-:t-;i/5i»^e»«H'fb'&<^?£#:fe. 69!i;. 

'H NMR (CDCl,) 52.10-2.30 (IH, m), 2.45-2.65 (IH, m). 2.52-2. 57 (IH. 
m), 3.09-3.19 (IH, m),, 3.59 (2H, s), 3.70 (3H, s), 5.75 (IH, dd. J=6. 6 
20 Hz, 4,4 Hz). 6.95-6.98 (2H. m), 7.21-7.32 (5H, m), 7.43 (IH. d, J=7.2 
Hz) , 

mmmi 8 4-[(4-xhP7xx;w^h^'>]^>4f>::^o/i>m>^^;v 
4--hu^>>>)vzfas,\^7fi^io^m<t^m^n^BMti.xnrc. w 4ix, 

25 'H NMR (CDCI3) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, -t, J=8.0Hz). 3.66 
(3H, s), 5.15 (2H, s). 6.88 (2H, d. J=8. 6 Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.60 (2H, d. 1=8.7 Hz). 8. 23-8.28 (2H, m). 

9 4-[(4-XhP7x-;V');>^b^v^]^>-tf>^CA>m 
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'fn/^>m:^^ji^i)^^^Mit^m^nr^. 26*. 

SftjiS 179-181 x: (@^mx5^;i/— ^^-9->d^e>s«ga). 

'H NMR (CDCl,) 62.65 (2H, t. J=7.7Hz), 2.91 (2H, t, J=7.7Hz). 5.15 
5 (2H. s), 6.89 (2H, d, J=8. 5Hz), 7.15 (2H. d, J=8.5Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J=8. 6Hz)o 

##^2 0 4-C(2, S-v^t HD-lH-f >7^>-l-r;P):t^'>]^>if>i^^ 
10 SJi;^ 121.0-121.5 x: (B^BIx5^;p— /\^if>*i^W«SS)o 

'H NMR (CDClj) 6 2.10-2.26 (IH, m), 2.45-2.60 (IH, m). 2.80-2.97 (IH, 
m). 3.09-3.14 (IH. m). 3.61 (2H. s). 5.74 (IH, dd. J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d. J=8.6 Hz). 6.99-7.34 (5H, m). 7.42 (IH. d, J=7. 2. Hz) . 
0mm2 1 4-(4-73:/^>'7xy=^>^)'^>X7;W7^t:H 

15 i-y3Ly^zyy3Ly—)i (i.o g» 5.41111101) ON,N-s^j?i5^;w:tf;i/AT5 H 

(26 mL) mt^lZ. 4-:7;W:t-D^>XT;P'7*t H (0.67 g, 5.4 mmol). mk:^ 
(0.75 g. 5.4 mmol) ^M^. M^^t: 100 t:T 15 mmW^Vf^o 

mtt:i^^)tlif')Vh^2^i7U-^Vif^y-('- (^^1f>/I^BIX5^;i/=9:l) T 
20 3»i8b, mm^t^m (1.4 g, IR^ 89X) 

'H NMR (CDCl,) 6 7.02-7.12 (9H. m), 7.36 (2H. dd, 1=7.5 Hz, 8.5 Hz), 
7.85 (2H. d, J=8.7 Hz), 9.92 (IH. s)o 

mmm2 2 4-([i.i'-t*:7xx;n-4— r;i^:t^>')'^>XT;i/7'ti K 
25 ^>X7)Vy^\^\^i>^i^mmi\^^mt:nt^, m.m - 

'H NMR (CDCl,) 6 7.10-7.19 (4H, m), 7.35-7.49 (3H. m). 7.58-7.66 (4H, 
m). 7.87 (2H, d. 1=8.7 Hz), 9.94 (IH, s). 

##*«J2 3 4-[4-(:7xn;i/;< h^>'):7xy^->]/^>X7;i'7't: H 
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:tU^>XT}Vy'\^\^ib^^^Mit'tm^ntc. iR^ 57%, 
•H NMR (CDClj) 5 5.08 (2H. s), 7.00-7.03 (6H. m), 7.34-7.46 (5H. m), 
7.83 (2H, d. J=8.7Hz). 9.91 (IH. s). 
5 ##««J2 4 4-(4-7x/=^^->7x/^^>')^>S?;i'T;Pn— ;l/ 

'H NMR (CDCl,) 6 1.64 (IH. s), 4.66 (2H, s). 6.98-7.01 (8H. m). 7.09 
(IH, t, J=7.3Hz). 7.31-7-36 (4H, m). 
10 ##«aj2 5 4-([l.r-lf37ai:::;W-4— r;V:t=^r5^)'^>i^;i'T;U=i— ;i' 

mmms 2 tmm<D:^m^m^^T. 4-([i,r-if:7xn;p]-4-i';i/:^-^'»-^ 

'H NMR (CDCls) 61.64 (IH, s), 4.69 (2H, s), 7.03-7.08 (4H. m). 7.35- 
7.48 (5H, m). 7.54-7.58 (4H. m). 

15 ##«a|2 6 4-C[^9^;K4-:7x3i;i/-2-5"Ti/U;WT$y]p^5^;W^>XT 

4- [ [p^ (4-:7 X -;l/-2-5^T ^/ U T 5 / ] ^ ^>^>^^y-)\^ 
(1.0 g. 3.2 nunol) Oi^^X5";i/ (40 mL) ^^Sfd^^'ft: x'>;^;> (4. 0 g) ^ 

jB;^^ia~e 3 B#FBmj^b:feo ^mm^^^^^ ^m^mmi^. mm^-^^Jti 

-fb'&'fe (0.80 g, IK^ 81X) ^nito 

'HNMR (CDCl,) 63.10 (3H. s). 4.88 (2H. s). 6.75 (IH, s). 7.25-7.30 
(IH, m), 7.35-7.40 (2H, m). 7.51 (2H, d, J=8.0 Hz) , 7. 83-7. 88 (4H. m). 
25 10.00 (IH, s)o 

2 7 (E) -3- [4- C (4-7 x-JW-2-5^T \/ U ;i/) T S ^ ] ^ 5^JI/] 7 

Jic?&b;/5:S^X5^;i/5j^XJHyBfSEX5^;W (0.81 g. 3.6 mmol) O-rb^tFP 
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:7^> (10 ml) m^iZ m 7X^^b:M-U'^A (0.14 g, 3.4 mmol) <£iP;^T 

30 ^mmn-i^ft^> 4- [ u-y xn;w-2-5^T y u 7 a y ] ^ 5^;w ^ 

>Xr;U5*bH (0.80 g. 2.6 mmol) <3D7^h^bHD:7^> (10 mL) 

(^^1t>/B^®?x^;P=l8:l) TitmU, m.mit^m (0.96 g. JR^ 

•H NMR (CDCl,) 61.33 (3H, t, J=7. 1 Hz), 3.08 (3H. s). 4.26 (2H, q, 
J=7.1 Hz). 4.80 (2H. s), 6.42 (IH. d. J=16.0 Hz). 6.74 (IH, s). 7.25- 
10 7.39 (5H, m), 7.50 (2H. d. J=8.2ez). 7.67 (IH, d. J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz)o 

##M2 8 4-[[pt^;K4-:7ain;i^-2-5^T\/u;WT5y]^5^;W^>-if> 

(E)-3-[4-[[p^^;K4-7xz:;i/-2-5=-T\/U ;W ^ ] 7iX;W y 

16 n^>ll|X5^;W (0.60 g, 1.6 mmoDx itfbx y-ir;p A^KfP^fe (0.41 g, 3.2 
mmoi) ©X^y— ;i/ (25 mL) mmzH^m^'^'C^M^V^)^ 2^ (0.30 g, 8.0 
mmol) ^HaXT^W^ 2 I^^^^bifc. S^SJ^IctIc^JiO;^^ i^@|x^;i.T?*fi 

^y>{— (^=^^if>/p@?x5^;v=i8:i) -cj^aau^ mmit^m (0.39 g> ir 

20 ^ 64X) 

'H NMR (CDCI3) (51.23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8.0Hz). 2.94 
(2H. t. J=8.0Hz), 3.06 (3H, s). 4.12 (2H. q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (IH, s), 7.17 (2H, d, J=8.0Hz). 7.25-7.30 (3H, m), 7.35-7.40 (2H, 
25 m). 7.85-7.88 (2H. m). 

##««|2 9 4-[[^^;K4-:7a:x;|/-2-5=-T\/U;i')7ay]pi5^;U]^>-tf> 
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109-110 x: (S^mx5^jv— ^^■y->*^e>i^^ia)o 

'HNMR (CDCI3) 62.66 (2H. t, 3=7.9 Hz). 2.94 (2H. t, J=7.9H2). 3.06 
(3H. s). 4.73 (2H, s). 6.71 (IH. s). 7.17 (2H. d. J=8.0 Hz). 7.25-7.34 
5 (3H, m), 7.37 (2H. t. J=7. 8 Hz), 7.86 (2H. d. 1=7.2 Hz), 

##^J3 0 4-[4-(:7x-;i'p^ h:^>^)7ai/4^5/]^>>^;wT;V3-;i' 

'HNMR (CDCla) ai.60(lH. s). 4.65 (2H. s). 5.05 (2H. s). 6.92-6.96 
10 (6H, m), 7. 29-7.45 (7H, m)« 

mmm 3 12, Hn-5-(:7xzi;i/;i h^iy)-i^-< y^>-i-^y 

5-fc: Hd^W>:5^^> (1.0 g. 6.2 mmol), ^>z^)V7)VZ2—)V (0.65 g.. 
5.6mmoI) ^^XSV')^^)\^^-:^y ^ > (1-7 8.4 mmol) (D'rV^M^U 
y^y (30 ml) ^J^lci.r -i.7Vi^iJ)\'^-::^M'^^^'^^'^> (2.1 g. 8.4 

=10:1) -r^nmv. ^mit^i^ (1.3 g. 97X) ^n^ti^x^^. 

»HNMR (CDCla) <5 2. 67(2H. t, J=6. 1 Hz), 3.08 (2H. t. J=6. 1 Hz). 5.15 
(2H. s), 6.97 (2H, s), 7.30-7.45 (5H, m). 7.70 (IH, d, J=9. 1 Hz)„ 
20 ##-^3 2 2.3-i?t b*D-5-(:7xZi;Pp^ h^-^-lH-f >y'>-\-:t-)\^ 
2.3-e^fcb*a-5-(:7a:r:;i/P^ b=¥-»-lH-r >7^>-l-^> (1-3 g, 5.46 
mmol) §7-b5bFn7^> (20 mL) iS^n^^y~-)V (10 mL) <Dmm\zm 
Tkmit^^ymi-hV^J^ (O.4I g. n mmoO SUO^fe^. MUX 2 1^ 

5=-;i/=3:i) -e^$ab, ^mit-^m (1.16 g, w 89%) ^e-fe*»*tbT#fc. 

•HNMR (CDCIP 61.70 (IH. d. 1=5.0 Hz). 1.85-2.05 (IH. m). 2.40-2.55 
(IH. m), 2.70-2.85 (IH, m), 2.95-3.10 (IH. m). 5.05 (2H. s). 5.10-5.20 
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(IH. m), 6.85-6. 87 (IH, m). 7.25-7.45 (6H, m), 

5 m)^ 83-84 "c (@^^x5";i— >?'i'yyDfcr;i/x-^;p}&^e,Mie^). 

'H NMR (CDClj) (5 3.13 (IH, d, J=3.0Hz), 3.18 (IH, d, J=3.0Hz), 3.33 
(IH, d. J=6.2 Hz), 3.39 (IH. d, J=6. 2Hz), 5.09-5.15 (IH. m). 6.78 (2H, 
d. J=9.0 Hz), 7.16-7.26 (4H, m). 7.37 (2H. d. J=9.0 Hz). 
#%^J 3 4 (E) -3- [4- [ (2, 3-i? 1 1< n -IH— T >^ >-2-< )V) i^] 7 x =. 

10 ;n-2-:^p^>fii:^5^;i' 

2-(4-:/0^:7xy^i/)-2,3-v^k Ka-IH— f >^> (1.4 g, 4.7iiimoI) CD 
N,N->>^^J]^^AJxy^]^ (4.7 mL) ^^}Cjgt^7Km:h h U '^7 A (1.0 g. 12 
nuDOl), 7 ^ JUm^^'^JV (0.86 mL. 9.5 mmolK ■7=- h^:^^;U7>^— "i^A 
i^DUH (2.0 7.1 mmol) :^^zmiSk/'^'yz^K72^ (31 mg, O.Ummol) ^ 
15 iD;JL. 100 x:^ 24 i^ra^J^b;^. SJfe^gtS^MfcMb/tm^jgU. 7K<£in;l. 

^gi^Lfco m^^mm^^ji—^^-ii->i)^^mm^iy. ^^-ft-a-^i (o.96 

g, iK^ 69%) €r#fe. 
gS;St 115-116X:o 

20 'H NMR (CDCI,) 5 3.16 (IH, d, J=2.9Hz). 3.21 (IH, d, J=2.9Hz), 3.37 
(IH, d, J=6.4 Hz), 3.43 (IH. d. J=6.4Hz). 3.80 (3H, s), 5.17-5.23 (IH, 
m), 6.31 (IH. d. 1=16 Hz). 6.91 (2H. d. J=9.0 Hz). 7.17-7.27 (4H, m), 
7.47 (2H. d. J=9.0Hz). 7.65 (IH. d. J=16 Hz). 
##^?i!3 5 (4-;'< h^>^7acy4^S^)gf^X5';i/ 

25 i-^ h^>':7xy-;l/ (5.0 g> 40 mBol) CD N,N-e^?t5^;P*;l/A7$ H 
(50 mL) mm\Z 60X ^m^t^^hV^A (1.6 g, 40 mmol) ^^H^y^iO^. 
m-^i^t: 30^MWm#Lfc. Jintc:/aqEg^^X5^;U (7.4 g. 44 mmol) ^jm 
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- (^^u->/B^^x5^;i/=7:i) -^mmv. mmit^^ (s.o w 94%) 

5 'H NMR (CDClj) (51.30 (3H, t, J=7. 1 Hz). 3.77 (3H, s), 4.26 (2H. q, 
J=7. 1 Hz). 4.57 (2H, s), 6.81-6.89 (4H. m). 

a-:^h^zyy3Lj^ly)Wmx.^}V (2.0 g. 9.5 inmol)> JL^>=3^:t-)V 
(2.8 mL, 38 mmol) ^J^U^itTJV^Z^ryA (5.1 g. 38 mmol) ©v^^^DPp^ 
10 (20 mL) 5!K?^TT 40 ^K^J^bfe, DD^;i/At 

x5^;i/— >?-r v:/nh!;wx— 7";i^/5^e.WMb> ^M-fb-^^i (1.4 g. jr^ 

15 illji^ 123-1 2413. 

'H NMR (CDCI,) 61.30 (3H. t, 1=7.1 Hz), 4.26 (2H, q, J=7. 1 Hz). 4.56 
(2H. s). 6.73-6.84 (4H. m). 

^mm3 7 [4-(4-:7a:x;i^yh^>'):7aiy^v']TOx^;^ 

(4-fc HP^>':7a:y^v')@fmx5^;P (0.49 g, 2.5 mo\). 4-7xX;l'y 
20 '^Jl^zfUS.^ (0.59 g. 2.8 mmol), m.m:^^J^A (0.69 g, 5.0 nunol) 

tl^a^rib^U^/A (30 mg. 0.50 mmol) (D N,N-5^p<^;l'2i^;VAr 5 1« (5 mL) 

mm^^Mr^ 30 50 1: 3 i^m^tJ^Lfco j§jSSi*flETS* 

;?7^Ai5'P X' h^^:7^- (^^■9-:x/'@^^x^;p=4:i) T^^L, mm^t-^ 

25 (0.62 g, iR^ 76«) Sr^i/S:, 

'H NMR (CDCI,) 61.30 (3H. t. 1=7.1 Hz). 1.78-1.83 (4H, m). 2.66-2.71 
(2H, m), 3.90-3.94 (2H. m). 4.26 (2H, q. J=7. 1 Hz), 4.56 (2H, s). 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m). 

[4-(4-7ai-;U:/h^-»:7jcy^->]itKX5^;i/ (O.59 g. l.gmmol). tK 
mit^J9-^A—7mm (O.IS g, 3.6 mmol), ■rh7fcFn:7^> (5 mL). :A 
5 (I mL) cfeckO^TK (3 mL) (DW^^^^I^-^ 48 I^PbIM^^L;^. IN 

*^e»SJ^Sb, ^Jg'fb'&4& (0.48 g, IR^ 89%) S#7t- 
i6;i^ 116-11 7*0. 

10 'H NMR (CDCl,) <5 1.78-1. 82 (4H, m), 2.66-2.71 (2H. m). 3. 90-3. 94 (2H. 
m). 4.62 (2H, s), 6.81-6.88 (4H, m). 7.16-7.21 (3H, m). 7.27-7.31 (2H, 
m). 

m^ms 9 [(4-^ h^5^7xx;W5^:t]Bf^X5^;P 
4-pt h^2^^:^-t7x/— ;i' (15 g, 0.11 inol)» h«;x5^;WT5> (28 mL, 
15 0.20 mol) :feJ;t;f5^h^b: Kn:7^> (150 mL) ©3>K?&}l'&i|&fcr^D^S^mx 

(21 g, 0.13 mol) ^mx. m^-T^—mmi^rcio do mD 

;p=io:i) T^mmv. ^mi\:^m (22 g. w m) ^nrca 
20 m^o 

'H NMR (CDCl,) 51.22 (3H, t. J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s). 
4.14 (2H, q, J=7. 1 Hz). 6.83 (2H, d, J=8.8Hz), 7.42 (2H, d, J=8.8Hz). 

mmm4 0 [(4-h ]^u^->y3L::.A)^itmm:r.^Jl 

25 Tb^^mmit-^^^nrco 91%. 

. 'H NMR (CDCl,) 6 1.22 (3H, t. J=7. 1 Hz). 3.51 (2H. s), 4.14 (2H, q, 
1=7.1 Hz), 6.76 (2H, d, J=8.8 Hz), 7.37 (2H. d, J=8.8 Hz)o 
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#%^j4 1 [[4-(4-:7 3in;i/>^h^-»7x-;i/]5^:t]i^mx5^;i/ 

m^^^mit^m^ntc^ w 88%. 

5 'H NMR (CDCI3) (51.22 (3H. t, J=7. 1 Hz), 1.76-1.84 (4H. m), 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3. 97 (2H. m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H. m), 7. 26-7.29 (2H. m). 7.39 (2H. d, 
J=8. 8 Hz) . 

mmm 4 2 [ [4- (4-:7 X :=.)V':f h ^i^) y x-;i/] ^:t1 mm 

mj^ 73. 5-74. mmx^jv-^^^n^^^)o 

'H NMR (CDCI3) 51. 76-1.82 (4H, nO, 2.66-2.71 (2H. m). 3.55 (2H, s). 
3.93-3.97 (2H, m). 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m). 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8Hz), 

0^m4: 3 4-C(2,3->?fcFD-lH-'r>5*>-2— r;W:^=^^'>]^>"lf>:?^D/^ 

(E) -3- [4- [(2. Z-z^ H P-IH— r >y^>-2-'< )V) :t^i^'\ 7 x^;W -2-^0--^ 
>my^^JV (0.76 g, 2.6inmol)> y^h^\^Voy^> (10 mL), ;^^J—J]/ 
20 (5 mL) ^^XJ^ \0% A^v?'^A^5}l (50SK -^tKS. 0.10 g) ©M'&'^&tK^ 

^M§p^x^;w— ^^/-;wi*^e>iiifeaL/, ^mit^m (o.85 g. ir^ 
89jg) ^mrco 
25 ga^ii 73-74 

'H NMR (CDCl,) 62.60 (2H, t, J=7.9 Hz), 2.90 (2H, t. J=7.9Hz). 3.13 
(IH. d, ]=3.2 Hz). 3.19 (IH. d. J=3. 2 Hz). 3.33 (IH. d. J=6.3 Hz). 
3.38 OH, d. J=6.3Hz). 5.11-5.17 (IH, m). 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6 Hz), 7.17-7.25 (4H, m). 

>m 

mmm 3 8 tmu<o:^m^m\^^x. 4-c(2. s-i^t hp-ih-< >7^>-2-f ;p) 
MM. i38-i39r (mmj^^)v—i>^v-:fo\f)ijL-y^)i^^^n^m)o 

'H NMR (CDClj) 6 2.66 (2H. t. J=7.9Hz), 2-91 (2H. t. J=7.9Hz), 3-13 
(IH, d, J=3.2 Hz). 3.19 (IH. d, J=3.2Hz), 3.33 (IE, d. J=6.3Hz), 
3.38 (IH, d, J=6.3 Hz). 5.11-5.17 (IH, m). 6.84 (2H, d, J=8.6 Hz), 
10 7.12 (2H, d, J=6.6Hz). 7.16-7.25 (4H, m). 

##M4 5 4-[(4-Ta/:7jc-;p)^ h^i>]'^>-fer>:/pyt>m^5^;i/ 
4-[(4-- hn:7jc— ;i/)^ h=^^5^]^>^>yn/t>gg^5^;i^ (0.55 g, i.67 

mmol), ^g-fblfJ^^TXail) (0.79 g. 2.5 nmol) <D/^^y—JV (30 mL) mm. 

iZ7Kmit^^m'rh^j':7A (0,51 g. 13 mmoi) ^Mx. 2 1^ 

^jv:fj^M.^u'^h^^y>f— (^^-y->/s^mx5^;u=5:i) -vmmi^. mm 

it^i^ (0. 13 g. W 25%) ^«&7jciLT#fc. 

'H NMR (CDCl,) 9 2.59 (2H, t, 7=8.0 Hz), 2.89 (2H, t, J=8.0 Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d. 1=8.6 Hz). 6.89 (2H. d. J=8. 6 
Hz), 7.10 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3H2). 

#%^4 6 4-(:^y;$'^'>-2-'f;^^ h=^i/)^>-fef>yn/t>m^5^;i^ 
25 jis^^ 111-112 1: (S^g6x5^;i/— >>-rvyptf;i/x-5^>i/*>e»Sj^a). 

'H NMR (CDCl,) 6 2.60 (2H. t, 1=7-4 Hz), 2.90 (2H. t, J=7.4 Hz), 3.86 
(3H. s), 5.21 (2H, s), 6.94 (2H, d. J=8.6 Hz). 7.12 (2H. d. J=8. 6 Hz). 
7.47-7.55 (3H. m), 7.82-7.88 (4H. m). 
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MM. 173-174 (s^@rx5=-;v— -:>'rv:/Dtr;i.x-5^;v;{i^e.^Sg^) . 

5 'H NMR (CDCI3) (5 2. 65 (2H. t. J=7.4 Hz). 2.91 (2H. t, J=7.4 Hz), 5.21 
(2H. s). 6.94 (2H. d, J=8.6Hz). 7.13 (2H. d, J=8.6Hz). 7.47-7.55 (3H, 
m), 7.82-7.88 (4H. m). 

»H NMR (CDCI5) 62.62 (2H, t, J=7.4Hz). 2.92 (2H, t. J=7.4 Hz). 3.68 
(3H, s), 5.47 (2H, s). 6. -98 (2H. d, J=8.6Hz). 6.99 (2H. d. J=8.6Hz), 
7.44-7.60 (4H, m), 7. 84-7, 91 . (2H, m), 8.03-8.06 (IH. m). 
15 ##<?!I4 9 4-(:^7;57l/>-lH';^^^^>^)^>•i^>::^Cl/^>m 

>:/nA'>m7^5=-JV)5>e.^M{b-&«l&*»:fc. IRs^ six. 

gs^ 105-106 t: (Mx5^;^— >'-ry:/Dt:;ux-5^;kj5^ss^S) . 

'H NMR (CDCI,) 6 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7,4 Hz), 5.44 
20 (2H, s). 6.97 (2H. d. J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.42-7. 58 (4H, 
m), 7.82-7.90 (2H. m), 8.01-8.05 (IH, m). 
5 0 1 H-f > H -;i/-2-;?t ^ J 
^;^^_;^_2-;jf3;p3}^>^ (2. 0 g> 12iBmol)> N, N-v^;?^ 5^;V3)^;VA7 S 1^ 
(10 mL). 7^h^tFq7 7> (20inL) ^ JcCX N- 1 h* P^'>^«< 5 K 
25 (1.5 g, 13nimol) ®^i^#Jfc l-X5^;i/-3-(3->^^^;VT5 / T^n tr;i/);^7;W 
aj^i^-r $ h*:^^i^ (2.9 g, 15 aimol) SrAn^, ^ta-^-lfeitJ^bi/S:. 0. 5 M 
X>M7K^?gt«rJlP:^. i^BgX5^;PTambfc^, ^7K?i!ElS'7^^->'^A±T?|g 
JglU, iSSSbfco Jg2SlC5^h7t:HP>'^> (20 mL). b 7 1 HPS-Sm:?- 
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hU-^A (1.9 g, 50 mmol) Sr3i<?^T-CiD;^fc^, Mi^X' 6 mmmi^Vr^o 

6 sii^ 73. 5-74. 4 t: (i^mx5^;^— s^-f V tr;i/x— 5^;!/^^ SWMS)o 

'H NMR (CDCI3) <5 1.79 (IH, br s), 4.83 (2H, s), 6.41 (IH, s), 7.07- 
7,13 (IH. m), 7.16-7.21 (IH, m). 7.34 (IH, d, J=8.3Hz). 7.58 (IH, d. 
J=7.9 Hz), 8.33 (IH, br s). 

'H NMR (CDCI3) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s). 5.00 (2H, s). 6.88 (2H, d. J=8.6Hz). 7.12 (2H. d. J=8.6Hz), 
7.21-7.27 (IH. m), 7.34 (IH. d, J=7.5 Hz), 7.45 (IH, d. J=7.8Hz), 
15 7.59 (IH, s). 

#%^5 2 4-[(3-:/n^::7j:x;i/)pt h^>']'^>if>ynA>^ 

ya/'^>m^^j]^7!i^^^m<t^^^nrc, j^m 43X0 

mj^ 97-98 (z^^ V :/P trji-x- T-JV—^^-^ >i)^ e>f|j|ga) . 

20 'H NMR (CDCI3) 5 2.65 (2H. t. J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 
(2H, s). 6.89 (2H. d, 1=8.5 Hz), 7.13 (2H. d, J=8.5Hz), 7.22-7.27 (IH. 
m). 7.34 (IH. d, 1=7.6 Hz). 7.45 (IH, d, J=7. 8 Hz). 7.59 (IH. s). 
m%ms 3 4-[(2.3-vt:HP^>y7^>-3-'r;P):t^v]^>-tf>yPA 

25 Z-i7^^J> (O.SOg, 3.7iDinol) ©X^y— ;P (20 luL) ^?gEtC5^h5k 
HoS"5m:^hU':7A (0.28 g. 7.5 mmol) ^MX. ^iST 1 I^f^Si^bfc. 

o.s^gjt*!^ (10 mL) ^Mxx-mM.x 10 j^mmw\^fc^> mm-BiM-i^^m 
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mz^h^^\^uy^> (10 ml), 4-t Ho^->^>if>:/aA->m^5^;v 
(0.46 g^ 2.-6 mmol), h U :7x— ;i'J^X:7-f > (0. 98 g, 3. 8 mmol) *5j;a^T 
V^JiJ}l'^>m^^:r.^)i' (0.91 iL. 4.7 mmol) ^Isa^. MM.'V 2 mmUWly 

NMR (CDCis) 5 2.61 (2H, t. J=8.0Hz). 2.91 (2H, t, J=8.0Hz). 3.67 
(3H, s). 4.58-4.70 (2H, m). 5.85-5.88 (IH, m), 6.85 (2H. d.. J=8.6Hz). 
10 6.91-6.96 (2H, n), 7.14 (2H, d, J=8.6Hz), 7.25-7.33 (IH, m), 7.38- 
7.40 (IH, m), 

##Fil5 4 4-[(2,3->'t Hn^>y:7^>-3— r;i/);|-^>^]^>-tf>:/D/t 

>m 

0mm 3 8 iimm<D:&^^m^>T. 4-[(2.3->?t: \^u^>vy^>-z-^}V) 
106-107 x: (S^||x5^;i/— $^-rv:^nt!;vx~-5^;i/d^Sil^a). 

•H NMR (CDClj) d2.67 (2H. t, J=8.0Hz). 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H. m). 5.86-5.89 (IH, m), 6.85 (2H, d, J=8.6 Hz). 6.91-6.96 (2H, 
m). 7.15 (2H, d, J=8.6Hz), 7.26-7.33 (IH, m), 7. 38-7.40 (IH, m). 
20 ##«n|5 5 4-[[3-(3-5^XX;0:7aiX;U]p^ b^i/]^>if>yD/t>^p^5^ 

4-[(3-:;/n^:7a:x;i/)^ h^->]^>-if>:/D/i>^p^^JV (0.96 g, 2.8 
mmol). tf7.(hf:^n^^)e?:^i^^> (0.77 g. 3.0 mmol). WmtJU^A (0.81 
g, 8.3 mmol) N, N-':/^^;pJ}^;i'AT5 F (30 mU 7)Vzlym. 
25 ^VTcm:. l,l'-kry^(>?7xX;i/:7:^-7.:7^'y):7a:P-fe>>^i:7DD/1^>^!> 
A(II) (0.067 g, 0.083 mmol) ?£iP;l:fe. SJi&^^T;i/rf>|§tH^T 80 "CT 
-llfeinf^b:^, KJ^m.\ZZ-^U=^^:^y :iL> (0.43 g, 2.6 

mmol). 1,1' -\£y^{~?y:s^:=.)\/y^7.y^^)y:r.u^L>i^^uunyiP^h, 
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(II) (0.067 g, 0.083 mmol). 2 M^mmi- h U O A7i(.mm (6.9 mL. 14 

5 ^SYb-^^ (0.21 g. 22«) <£?4t^<^i:LT^§;to 

'H NMR (CDClj) <5 2. 60 (2H, t, J=8. OHz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H. s), 5.08 (2H. s), 6.89-6.94 (2H. nO. 7.10-7.14 (2H, m), 7.33-7.44 
(4H. m). 7.47 (IH, t, J=2.2 Hz). 7.55 (IH. dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(IH, s). 

10 ##^J5 6 4-[[3-(3-«n;U)7x— h^>']^>if>:/DA>^ 

^^m^. t.mm(D:fjm^m^^'x. 4-[[3-(3-5^x-;w>'x— 

153.0-153. 5 "c (i?-rv:/pt!;vx-5^;i/ — N^U->:6^e>?li^S). 

^H NMR (CDCl,) d2.65 (2H. t, 1=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
15 (2H, s). 6.93 (2H, d, J=8.6 Hz), 7.14 (2H, d, J=8.6 Hz), 7.33-7.47 (5H, 
m), 7.55 (IH, dt, J=7.5Hz, 1.5 Hz), 7.65 (IH, s). 
m^mmz 7 4-[[3-[[5-(hU:7Jl';i-Op^5^;W-2-tfUi?x;i/]:t^>'3:7ji- 

^^mitimm(o:^^^m\f^'Xs 4-t Ko^v^^^if^r/o/i^Kp^^^jpi 
20 3- [ [5- ( b u :7 )V:t u ^ -2- tf U v^x;v] iSr^ s^] ^ > i^;VT;i'n — ^ 

'H NMR (CDClj) (5 2.60 (2H, t, J=8.0Hz). 2.89 (2H. t. J=8.0Hz). 3.66 
(3H. s). 5,07 (2H, s). 6.89 (2H, d. J=8.6Hz), 7.01 (Ifl. d. J=8. 7Hz), 
25 7.09-7.13 (3H. m). 7.23 (IH, br s), 7.31 (IH, d, J=7. 6 Hz), 7.44 (IH, 
t, J=7.9Hz), 7.90 (IH. dd, J=8.7 Hz, 2.4 Hz), 8.44 (IH, br s), 
##^J5 8 4-[C3-[[5-(bU7;i/:t-D^5^;W-2-trU>^x;W:^J^i^]73i- 
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mmm 4 i: PI^©:^.^ v^x. 4- [ [3- [ [5- ( h U 7 n ^ -2- 1! 'J 
S6;iS 112-113 -c (s?'r.v:/ntf;vx-5^;v— '\=^rU->5i>^e>S^a), 

5 'H NMR (CDCI3) (52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 . 
- (2H, s). 6.93 (2H. d, J=8.6Hz), 7.01 (IH. d, J=8.7Hz). 7.09-7.17 (3H, 

m). 7.24 (IH. br s). 7.31 (IH, d, J=9. 2 Hz), 7.44 (IH. t, J=7. 9 Hz). 

7.90 (IH. dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (IH. m), 

##^J5 9 4-[[3-(2-5^X-;|/)73:-;Wp^ h:^^>']^>if ^^n/^^^p^^^ 
IQ )V 

'H NMR (CDCl,) 6 2.60 (2H. t. J=8. 1 Hz), 2.90 (2H, t. J=8. 1 Hz), 3.66 
(3H. s). 5.06 (2H. s), 6.92 (2H. d, J=8. 6 Hz), 7.06-7.14 (3H. m). 7.28 
15 (IH, dd, J=5.1Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (IH. dt, J=7.4 Hz, 
1.6 Hz). 7! 66 (IH. s). 

^mmQ 0 4-[[3-(2j^X— ;P)7a:X;l/]^ h4~>]^>-if>:/D/^>iS 

m%m4iimm<D:^m^m^^x. 4-[C3-(2-5^xx;0 7aix;wpt h+v-]^ 
20 mj^ 127-128 r (»mx5^;w— ^^i}->*^e»s^s). 

'H NMR (CDCip 6 2. 65 (2H, t. J=8.0Hz), 2.91 (2H. t, J=8.0Hz). 5.07 
(2H. s), 6.93 (2H, d, J=8. 6 Hz), 7.08 (IH, dd. J=4. 5 Hz, 3.5 Hz). 
7.14 (2H. d, J=8.6 Hz), 7.27-7.41 (4H. m). 7.57 (IH, dt. J=7.4Hz. 1.6 
Hz), 7.66 (IH, s). 

25 ##«sj6i 4-[[3-(2-tfU5>^x;W:7:cx;i/];=< h=^rS/]^>i^>::^a^^>^ 

4-C(3-yD^:7xXJWP<>=^'>]^>-lf>y^PA>®^^5^^^ (0.70 g, 2.0 
miioO^ lfX(t::}-3 7h)>^2l^D> (0.56 g, 2.2 iiunol)> S^S&*U'i7A (0.59 
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g, 6.0 mmol) N.N->>p^5^;i/^;i/AT^ H (20 mL) \zmMl^. r}Vzi>m. 
ACID (0.049 g. 0.060 mmol) ?£Jin;l>^. Sli&^«:T;U:^>#H^T 80 "CT 
5 iSffi^^^TKtfe. ^imm^ht^o ^M<£h;px>— pti5^y-;i— tK (5:1:K 

35 mL) Jcj^^t-, ^^:^hUC7A (0.64 g, 6.0 mmol) ^ImPL. T;i'rf>S 

^bjtm, -T^h^^;^ bu:73i-;i/3iN:^7w (0.12 g. 0.10 

mmol) ^MxtL, K)^mt:7)vzi>m-mmrf'r;-mMmm.m\^tc, kj^^^h^ 

10 It, ^'^^i^^)'fy^}Vti'7h>^u'^Vif'yy^— (^4^"tJ->/»Kx5^;w 

=5:1) l?«agL, ^mit^m (O.I3 g, iK^ leX) ?£:li'&?fiiK^<!:bT#}^„ 
'H NMR (CDCl,) (5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz). 3.66 
(3H, s). 5.13 (2H. s). 6.92-6.94 (2H, m). 7.09-7.13 (2H. m), 7.17-7.20 
(IH. m). 7.41-7.86 (2H, m). 8.41 (IH, dt, J=7. 6 Hz. 1.6 Hz). 8.42-8.52 
15 (IH. m), 8.80 (2H. d, 4.8 Hz). 

#%«ai6 2 4-[[3-(2-tru$S^x;Wr7xx;i/];»c h^iy]^>if>yDn>m 

m.^ 152-153 x: mm:L^A — ^^i?->*^e.fiJias). 

20 'H NMR (CDCl,) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H. X, J=7.9Hz). 5.14 
(2H. s). 6.94 (2H. d, 1=8.6 Hz). 7.13 (2H. d, J=8.6Hz), 7.22 (IH, t, 
J=4.9Hz). 7.49-7.60 (2H, m). 8.40 (IH, d, 1=7.6 Hz), 8.50 (IH, s), 
8.83 (2H. d, J=4.8 Hz). 

##M 6 3 4- C [3- (2- tf U >?x;W y x. x;p] h >«fef > y p /t 
25 - • 

4-[(3-:/p^:7xx;i/)p^ h^^^>']^>if>:/'D/t>^pt5^ji/ (o.70 g, 2.0 

mmol), 2-tfUi^;l/h0^5^;V;^X (0. 60 g, 2.4 mmol) N;N-i?;<5^;i/3j^;i/ 
ATSH (15 mL) IC^^Ib, TJVzT^mmi^rc^. i/;^ □ P tfX h U 
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JWjJ^X^-f >/t^>^'>A(II) (0.10 g, 0.070 mmol) ^iXiXfto K]t^tk^7)\^ 
rf>l?H^T— l^feiPl^MSSb:^. Rj^m^if^m^. ^}^m\Z7ii^iXiXnm:r^ 

;vT?}*aibfc, mmm^T^m. ^m^wmi^tc. mm^i^')ti^M^J^^^ 

-Th^^y^- (^=^i^->/B^mx5^;V=5:l) TSISSb. ^^-fb'&^^J (0.24 

5 iK^ 358;) ^m^^^^^i'xmco 

'H NMR (CDCl,) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H. t, J=8. 1 Hz), 3.66 
(3H. s), 5.13 (2H, s). 6.93 (2H. d, J=8.6Hz). 7.12 (2H. d. J=8.6Hz), 
7.22-7. 27 (IH. m). 7.46-7.51 (2H. n). 7.73-7.79 (2H. m). 7.93 (IH. dt, 
J=1.8Hz. 5.0 Hz). 8.07 (IH. s), 8.70 (IH. dt, J=4. 7 Hz. 1.4Hz)o 

##0!|4 tmU(D:^^^m^^X. 4-[[3-(2-t!U>^nJl'):7 3:-;W^ h^r>'] 

MM. 160-161 x: (BPmxg^;i^^^it>d^^S^^)<> 

•H NMR (CDCl,) 6 2.63 (2H, t. J=8.0 Hz). 2.90 (2H. t. J=8.0 Hz), 5.12 
15 (2H, s), 6.93 (2H. d. J=8.6Hz), 7.12 (2H, d, J=8.6 Hz), 7.24-7.29 (IH, 
b), 7.46-7.52 (2H, m). 7.71-7.81 (2H, m), 7.87-7.91 (IH, m), 8.05 (IH. 
s). 8.72-8.75 (IH, m). 

m%m6 5 4-C[3-(2-:^:75^;^)7x-;^]p^ h^>']^>'i^>':?^D/^°>'^^5^ 

'fe«&5|ctbT#fc. 93X, 

•HNMR (CDCl,) 6 2.60 (2H. t, 1=8.0 Hz), 2.90 (2H. t. 1=8.0 Hz). 3.66 
(3H, s), 5.13 (2H, s). 6.94 (2H. d, J=8.6Hz). 7.13 (2H, d. J=8.6Hz). 
7.42-7. 53 (4H. ffl), 7.68 (IH, dt, J=7.4Hz, 1. 5 Hz), 7. 73-7. 80 (2H. m). 
25 7.85-7. 93 (3H. m), 8.05 (IH, br s), 

##1316 6 4-[[3-(2-:^75^;W:7xn;i/]^ h=^^i/]^>-tf>:/n/i>^ 

^^m4 tmM<0-:l5m^m\f>T. 4-[[3-(2-:^75^;V)7:ri— h^^^S^]^ 
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Mj^ 134-135 t: m^:J^^)\^—^^-^>i)^^nf^m)o 
'H NMR (CDCl,) 5 2.65 (2H, t. J=7. 9 Hz). 2. 91 (2H, t. J=7.9Hz). 5.13 
(2H, s). 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz). 7.43-7.53 (4H, 
m), 7.68 (IH, dt, J=7.5 Hz. 1.5 Hz). 7.75 (IH. dd, J=8.6 Hz, 1.8 Hz). 
5 7.78 (IH, s), 7.85-7.93 (3H, m), 8.05 (IH, br s), 

##«aj6 7 4-[[3-(5-fcfU5>?:^;W:7a:-;P]^ h^>^]^>if >:/d/^>M 
4-[(3-::^p^7a:— ;i/)p^ h^i>]^>-tf>:^D/i>^pt5^;v (o.70 g. 2.0 

mmol), \f:^(}d±n^h)z^^n> (0.56 g. 2.2 mmol), Btm^SjU-i^A (0.59 
g. 6.0 mmol) N.N->^;>t5^;W3jc;i.AT5 H (20 mL) izmMV> T;i/:l>fi 
10 mVft^. l,r-lfX(i^7ac:-;^r7:j-X:7-f y)7a:P-fe>>?^7DPA^i?i:7 
A (II) (0.049 g, 0.060 mmol) ^UoXtZo M;i&^^^T;Hi'>#H^T 80 

mmm^Ti^m. $tm^mmvr^. ^iit<£h;i'X>— j?t^y-;i^7K (5:i:k 

35 mL) \zmm\^. mm-rhV^A (0.64g. O.OmmoO ^itt^y T)Vd[>m. 

15 igkVtc^. T^h^^x hU:7ai-;P3j^;^:7>f (0.12 g, 0.10 

mmol) <£iip;ifc. Kfm.^T )v-j>mm%T^-'mimmM\^f^> K^m^}^ 
5=-h7t h'p:7^>— ^:^^ij->j&^s.wisssu mmit-^^ (0.94 g> jr^ 

20 14X) 

Mj^ 166-167 *C. 

»H NMR (CDCl3+DMS0-dj) d 2. 60 (2H. t. J=8. 1 Hz), 2.91 (2H. t. 1=8.1 
Hz), 5.13 (2H. s). 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz). 
7.54 (3H. s), 7.65 (IH, s), 8.96 (2H. s). 9.21 (IH. s)o 
25 0^M6 8 5,6->?t I<P-4H-e/57P^>^[b]^X>-4-:*-> 

N.N-i^;jt5^;i/Td7U;i'T^ H (6.6 g. 71 mmol) <Dz^^UU3Ld^y (400 
ml) ^^tc5!lc?&T. hU7;i^;i-p>i^>>^;i'ji>>il«l7K«^ (20 g. 71 mmol) 

(Di^^uajL^y (50 mL) mm^^^KOLmyvfco m'^mz^:ty3u> 
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(6.0 71 mmol) (Di^i> uuj::^^ > (50 mL) mt^^tXiX. 15 ^f^MSIM 

u^hif^y-f- (^=^-ti->/WMx5^;v=9:i *^e> 4:i) i^nmv. ^Mit 

5 -a-t; (3.8 g, W 39X) &efei(!»*^bT#;fe. 

'H NMR (CDCla) (5 3.00 (2H, t. J=4.7Hz). 3.19 (2H, t. J=4.7Hz), 7.15 
(IH, d. J=5. 1 Hz), 7.31 (IH, d. J=5. 1 Hz)„ 

4-t HP^'>^>-t?>:^D>''?>^^^''^ (1.5 g. 8.3 mmol) 25SK 

10 -ttK (30 raL) ^jnTt. ^WlV 15 i^tam*^b;fca K;iSt«ic#mmsinA> 

-tj->^ie>WMSb, «^^t:^^ (0.43 g, iK^ 31«) ^#fCo 
•HNMR (CDCl,) 6 2.49 (2H. t. J=7.9Hz). 2.90 (2H. t, J=7.9Hz). 4.65 
(IH. s), 5.25 (2H. br s), 6.76 (2H. d. J=8.5 Hz), 7.08 (2H. d. J=8. 5 
15 Hz). 

^mmi 0 4-[(5-^7na-2,3-e^t HD-lH-1'>7'>-l-f;V):t^'>]^>'t? 

2, s-v't HP-iH-f yy'y-i-^t-ji^^nrco ^n^^%m i iinm(D-:^m^ 

20 ffiViT 4-t: HP^>'^>'i^>^0'''^>7^ ^^^'^'^^"'^^ M'fb'&^&#;fc- 

s-^po-i-o^y >J&^&<^JR2^ 21X, 

Bk;i^ 158-159 -C (|^mx5^JV— ^=^i^->*>e.S^^). 

'HNMR (CDCl,) 6 2.21 (IH, m), 2.49-2.61 (3H. m). 2.83-2.96 (3H, m), 

3.11 (IH. m). 5.36 (2H. br s). 5.67 (IH. dd. J=4. 3 Hz, 6.6 Hz). 6.91 
25 (2H, d. J=8.6Hz). 7.14-7.33 (5H. m), 

##-caj7 1 5-[[4-([i.r-H7xx;u]-3-r;i'^ ^^v'):7alx;^]^5^;^]- 
5-[(4-t HP^S/7xX;W;«^5^;U]-2.4-^T\/'JS^>>^^> (0.30 g, 1.3 
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mmol) 0>?^5^;W;^;W3i^=^'>H (20 mL) mmz 3-(^DOpt5^;Wlf7x— ;i/ 
(0.26 g. 1.3 mmol) ^^ZS 60X Tlc^'fb:^ h U A (0.11 g. 2.6 mmoO^iP 

^Mit^m (1.3 g, W 96%) 

109-111 t: ($^x5^ji/x-T-;i/ — x^-^^>^i6»Si^s). 

'H NMR (CDCl,) 6 3.11 (IH, dd, 1=9; 4 Hz, 14.1 Hz). 3.46 (IH. dd, J=3.9 
Hz, 14.1 Hz). 4.80 OH. dd. J=3.9 Hz. 9.4 Hz). 5.11 (2H. s). 6.95 (2H. 
10 d, J=8.7 Hz), 7.16 (2H. d, J=8.7 Hz), 7.30-7.65 (9H, m), 7.99 (IH, s)« 
##M7 2 5-[[4-[(3-:7x/4^i^:7aiX;P)^ h^i/]:7xX;i/];>t5^Jl/}- 

##«aj7 1 iimm<D:^m^m^^x. 5-(4-t h*ni^^v'^>>?;w-2, 4-5^71/ 

15 fc. iR^ 23X, 

jm^ 101-102 r (>^x^;i/x— ^^-9->j&ie>^jS^). 

'H NMR (CDCl,) 63.10 (IH, dd, J=9. 5 Hz, 14.2 Hz). 3.45 (IH. dd, J=3. 8 
Hz, 14.2 Hz). 4.50 (IH, dd. J=3, 8 Hz, 9.5 Hz). 5.01 (2fl. s), 6.89-7.19 
(lOH. m). 7.31-7.36 (3H, m), 8.25 (IH, s). 
20 0^m7 3 4-[(5-i7ao-2,3-i^t: HD-IH— r^T^^-l-fiW^f^i/l^^if 

26 fe, 5-^7Dn-l— f >:$^7>*^e>©iR2^ 5938. 

iaj^ 97-98 t: (>?X^;|/X-^;l/— ^:^-tj->;&ie.S!^a). 

'H NMR (CDCl,) 6 2.24 (IH, m), 2.49-2.63 (3H, m), 2.85-2.95 (3H, m). 

3.12 (IH. m), 5.69 (IH, dd, J=4. 3 Hz. 6.6 Hz), 6.95 (2H, d. J=8. 6 Hz). 
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7.18 (2H. d, 1=8.6 Hz), 7.22-7.34 (3H, m), 

##^J7 4 4-[(5-i7nn-2.3-i^fch-a-iH-i'>x>-l-i'JW=^'=^'>3-N-U 

5 m (0.3 g. 0.95 mmol) <Di^i7 ua > (10 mL) ^l^fd. ^iS'>X;P3i^> 
75 H (90 mg. 0.95 mmol), N. N-v^;<5^;i^T5 7 H U (0.12 g, 0.95 
mmol) :feJ;t)J i-x5^;W3-(3-v'p^5^;i/TS-/:^ntf;W:^;W3}^i?-r a F^^^ 
(0.17 mL, 0.95 mmol) t:i3aX. S^i^&^MT? 15 l^fbl^bfc. 

10 (0. 10 g, iK^ 30X) 

iH;^ 140-141 t: (B^^x9^;p--\^iJ->j5^e>Si^^). 

•HNMR (CDCl,) (5 2.22 (IH. m), .2.54 (IH. ra). 2.62 (2H, d. J=7.4 Hz). 
2.85-2.98 (3H, m). 3.10 (IH, m), 3.25 (3H, s), 5.68 (IH, dd. J=4. 3 Hz, 
6.6 Hz). 6.93 (2H, d. 1=8.6 Hz). 7.13 (2H, d. J=8.6Hz), 7.19-7.34 (3H. 

15 m), 7.67 (IH, br s). 

##-r!l7 5 N-[3-[4-[(5-i^Pa-2,3-e^tl<D-lH-f ^-X^-W^W^^^^^e^] 

y ai-;v] :/n r-t h t a h 

4-[(5-/7PP-2, 3-i^kKD-lH-^ yy'y-l-^ )l^):t^>^1^>'^>'^^^^> 
-hU;i/ (0.50 g> 1.7 mmol) ©5"h^bKP:7^> (25 mL) mmz. 
20 T, 7Kf!l'fl:U5='^7AT;l'anC7A (77 mg, 2.0 mmol) ^inX. ^t^^'T^ 3 B# 

mmmmvr^o n^ntim^^^ii')'^> (20 mD icjs^bfe^, mTmm 

(0.18 mL, 0.95 mmol) ^mX. M'^m^^U^ 3 I^W^#brc, R;S?glc:7jc 
(0.11 g, W 18%) 

111-112 "c (>?x5^;vx-^;i'*>e»^^a)« 

'HNMR (CDCl,) 61.85 (2H. m). 1.95 (3H, s). 2.24 (IH, m), 2.50-2.64 
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(3H, m). 2.90 (IH, m). 3.12 (IH. m). 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 
5.40 (IH, br s), 5.68 (IH, t, J=4. 6 Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J=8.4Hz), 7.19-7.34 (3H. m). 

7 6 N-[3-[4-[(5-^ D U-2. 3-$^k H P-IH— T >5*>-l-f ;W:t=^>'] 

4-[(5-:J7 □ D-2, 3->?t K D-lH-f >^>-l-l';U):t4^$/] ^>-fe?>:7'D/t> 
— hU;i/ (1.0 g. 3.4inmol) t: Hd:7^> (50 mL) m^iZs 

7K^'ft:U5^!^AT;i'5-^7A (0.16 g> 4.1 mmol) ^ia^. M^^^^^^'V 

10 fc^. mmmsiyTdo n^nrcm^fi!ii^^uu^)VA (20 mi) izmmv-^^. 

^?^U}^o C:tlJchUX5^;Ur5> (0.47 mL, 3.4ffliiiol) :^J^ZS;^i$'>>^)l 
:^-JVi7UV H (0.36 mL. 3.4 mmol) ^M^. m^m^^lf^f^ 3 mmMW 

15 ;P=7:3) TltjHL^. ^S'ft'&4& (0.15 g> JR^ IIX) ?£#fco 
89-90 X: (v?X5^;|/X— t^JI/;^^?*?!^^). 
'H NMR (CDCl,) 6 1.89 (2H. m) , 2.24 (IH, m). 2.55 (IH. m), 2.66 (2H, t, 
/ J=7,4Hz), 2.90 (IH, m), 2.94 (3H. s), 3.07-3.19 (3H, m). 4.29 (IH, 
br). 5.67 (IH, dd, J=4.4Hz, 6.5 Hz), 6.90 (2H, d, J=8.6 Hz), 7.11 (2H, 
20 d. J=8.6Hz), 7.19-7.34 (3H, m), 

##|aj7 7 2,3-e^t:Ho-2,2-':?7^5^JWlH-1'>7^>-l-3f > 
60% zK^^fc:?- h U -i^A (2.7 g, 68 mmol) <D 1, 2->?p^ h^>'Xi5'> (30 

mL) mmiz i-^>yy> (3.0 g, 23 mmoo ^yp-zf < 0 t.Mxrc, m-^i^^ 
10 ^rmmm^rcm> soit^^^ji^ (5.7 mi, 91 mmoi) mx. 
25 ^mmr^ 1 m^sim^vit, s^s^jctk^jd;^, Bf^x5^;i/Ti*ajL.)Si. mm 

(^^1J-» T?mS!IU, m^i\^%m (4.0 g, iR^ 99X) 
'H NMR (CDCl,) 51.24 (6H, s), 3.01 (2H, s), 7.35-7.44 (2H, m), 7.59 



wo 2004/041266 



185 



PCT/JP2003/01413l> 



(IH. dt, 1=1.2 Hz, 7.6 Hz), 7.76 (IH, d. J=7.8Hz)„ 
5 42%. 

'HNMR (CDCl.) 53.80 (3H. s), 4.59 (2H. s), 5.08 (2H, s). 6.86 (2H, d. 
J=9.2 Hz), 6.94 (2H, d, 1=9.2 Hz), 7.33-7.64 (9H. m). 

#%'W7 9 [4-([i.r-tf7xn;w-3-'f;v^h=^v')7xy=^-->]fi^m 

mmm4Lmm(D:^^^m\^x. [4-([i.r-b*7x-;v]-3-'r;v^b=^'» 

10 :7xy4^>']B^m^^;^)&^e.^®fl:^«feSr#:fc. 88«, 

132-133 (v'X^^jl/X— T-;l< — ^^1t>75^&S^Si). 
IHNMR (CDCl,) (5 4. 63 (2H. s), 5.08 (2H. s). 6.88 (2H, d. J=9.3Hz), 
6.95 (2H. d, 1=9.3 Hz), 7.31-7.64 (9H. m)o 

mmmS O 2-[4-(Cl.l'-H:7xn;W-3-<;V7^h=^^>')7x/^'>]-2-^5^ 

15 ;vyDA>Bfex5^;w 

##^J1 i:I^«l©^fe*ffiViT, 2-(4-t b*P^->7x/:^^'»-2-^5^;P:?' 

n /I >mx5^;v i [1 , 1 ' - tf :7 aix;i/] -3->< y -;v*^ ^ ^m<t^^ 

65%o 

20 'HNMR (CDCIP 61.27 (3H, t. 1=7.1 Hz). 1.54 (6H. s), 4.24 (2H. q, 
J=7.1 Hz), 5.06 (2H. s). 6.86 (4H, m), 7.30-7.47 (5H, m). 7.53-7.64 
(4H, m). 

mmms 1 2-[4-([i.r-tf:7xx;w-3-i';i/^h^'»:7x/^>']-2-p^5=- 

25 ##«3j4il^1t©;^^^^ViT, 2-[4-([i.r-tf:7x:x;W-3-'f;w^h^ 
$^):7xy^^']-2-pt^;u:/a>'^>®&^^-'^*^^^^^i^'^^*^^* W 93X. 

MM. 114-115 t: iz^JL^)V3L-7-)V~^^-^yffi^nB^) o 

'H NMR (CDCl,) 61.55 (6H. s). 5.08 (2H, s), 6.92 (4H. m). 7.31-7.45 
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(5H. m), 7.54-7.64 (4H, m). 

m^Ms 2 [4-[(3-7x/+'>:7x-;Wpi h^e^]7xy^'>]B^m^5^Ji/ 
(3-7 oi y 7 3^ y s mmit^m ^b^b^ t bx^Tt- iR 

5 m 475K. 

'H NMR (CDClj) <5 3.80 (3H, s). 4.58 (2H, s). 4.98 (2H, s), 6.86 (4H, 
m), 6.90-7.18 (6H, m), 7.30-7.36 (3H, m). 

##«?a8 3 [4-[(3-7xy^S^r73i-;Wp< h^i^]:7aiy'=^-i^]B^m 

10 xy=i^>']g^^p^^;i/;O^C>^^{b-a-'^^t#:fe:. flx^ sex. 

jUvi^ 115-116 "c (mmj^^)i — '\^i)'>i)^i^nBB). 

'H NMR (CDClj) <5 4.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (lOH. m), 7.31- 
7.36 (3H, m). 

##«?98 4 2- [4- [(2, 3-5^ t KO-IH— T >7'>-l-1';W:t=^'>]7xy ^v']- 
15 2-:?^5^;i/:/P/i>mx5^;P 

i:I^;^©:^^^Sr||V5T, 2-(4-t: l< P^>^7x/^>')-2-p«.g^;py 
D/t>^X5^;i/i 2, 3-v?t Hn-lH-1' >y'>-l-:^—J\^i}^<bmMit^^^^:^. 
iK^ 63%. 

20 'H NMR (CDCl,) 5 1.29 (3H, t, J=7. 1 Hz). 1.56 (6H, s), 2.20 (IH, m), 
2.51 (IH, m), 2.91 (IH, m). 3.13 (IH. m), 4.25 (2H. q, J=7. 1 Hz), 
5.67 (IH, dd, 1=4.3 Hz. 6.6 Hz), 6.88 (4H. s), 7.20-7.31 (3H. m). 7.40 
(IH, d. J=7.2 Hz). 

#%M8 5 . 2-[4-[(2.3->'ti KP-lH—r>^>-l— r;W:f^'>3:7x/^>']- 
25 2-><5^;H/P/t>K 

##094 t|^«l©;^fe?£fflViX, 2-[4-[(2. 3->?k HP-IH— f >^>-l— T 

;i/):t^->] :7xy ^>^]-2-^5^jwyp/t>^x5^;i/*ie>^^'fb'&«fe*#fc. iR 
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Uj^ 107-108 x: (>?x5^jVx-T-;v — 

'HNMR (CDCI,) 61.56 (6H. s), 2.22 (IH. m). 2.53 (IH. m). 2.92 (IH. 
m), 3.14 (IH, m). 5.70 OH. dd. J=4.3 Hz. 6.6 Hz). 6.94 (4H. s). 7.21- 
7.32 (3H. m), 7.41 (IH. d. J=7.3 Hz)o 
5 ^mms 6 2-;<5^;U-2-[4-[(3-7x/^>^:7xx;P)^ h:^^J/]7xy=^^>^] 

n/1 >mx5=^ji/ 1 iz-y X y ^$^7 xx;i/) ^ y — jvj^^ e.*s^t;'&^^#:fe- 

JR^ 78X. 

10 m^o 

'HNMR (CDCI,) 61.27 (3H, t. J=7. 1 Hz), 1.54 (6H, s), 4.23. (2H. q, 
J=7.1 Hz), 4.97 (2H. s). 6.82 (4H. s). 6.89-7.14 (6H. in). 7.30-7.36 
(3H, m). 

##^^8 7 2->^5^;V-2-[4-[(3-7xy^v'7xX;V)^ b^>']7xy^>'] 

15 ':fvin>Wi 

##«aj4 traiicD^^^^fflViT. 2-P^5^;V-2-[4-[(3-7x/=^^i^7xX;W 
^ h^'>]:7a:/=^-->]^D/1>'^X^Jl'*^e»^@<b-6r4&S:#:fc. 15^^ 99»!o 

'HNMR (CDClj) 61.54 (6H, s), 4.99 (2H. s). 6.85-7.15 (lOH. m). 7.31- 

20 7.36 (3H, dDo 

0%mS 8 [4-[(2.3-i?t t«a-lH-l'>-7*>-W>'V')^^->3^^^=^'>]B^ 

ti^m©>5r^^fflv>T, 2-(4-t:b*p^->:7xy=^v')-2-^g^;v:/ 

p/>?>Slx5^;i.<h 2, 3-v^ti H P-IH-^ >7^>-l-^->'l'?&^^^®<l2^^*^^- 
25 JR^ 52a;. 

'HNMR (CDCI,) 62.22 (IH, aO, 2.51 (IH, m). 2.90 (IH, m). 3.14 (IH, 
m). 3.82 (3H. s). 4.61 (2H. s). 5.67 (IH. dd. J=4.4 Hz. 6.6 Hz). 6.86- 
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6.96 (4H, m). 7.21-7.30 (3H, m). 7.40 (IH. d. J=7.3Hz). 

##^8 9 [4-[(2.3-e?h: Hn-lH-^>x>-I-r;W:t=^'>]7xy^'>]» 

0^m4 tmm(D:^mt:m\f^X. [4-[(2,3-i?fc: KD-IH— r^T^^-l-fJP) 

'H NMR (CDCl,) <5 2.22 (IH, m). 2.50 (IH, m), 2.94 (Ifi, m). 3.12 (IH. 
m). 4.66 (2H, s). 5.68 (IH, dd. J=4.3Hz. 6.6 Hz), 6.90 (2H, d, J=9. 3 
Hz). 6.95 (2H, d, J=7. 2 Hz), 7.20-7.30 (3H, m), 7.40 (IH. d. J=7.3 Hz). 

9 0 3- [ (2. Z->> k H n -m-f >x >-i M 5^] >if >S^m 
(2,3->?k HD-lH-f >y'>-l-^MJLXy')U 

mmmi O 5 i:mM(D:^^^mr^>X. (3-t: )^n^zyyx.—Mmmi: 2,3- 
>'kHD-lH-i'>5^>-l-;r-;i/*^e»^JH^t:^«fe^#fe. JK^ 81X. 

•H NMR (CDCi,) 6 2.03-2.24 (2H, m), 2.44-2.59 (2H, m). 2.83-2.96 (2H, 
m), 3.05-3.18 (2H, m). 3.61 (2H, s), 5.71-5.75 (IH, m), 6.21-6.24 (IH, 
m). 6.88-6.94 (3H. m). 7.18-7.31 (7H, m). 7.36-7.43 (2H, m). 

m^m9 1 3-1(2, 3-z^}i ]^ a-m-i >y'>-i-'i ju):t^>':i^>'{f>mm 
mmm i o e ti^mo::;^^^^^ v^t. 3- [(2, 3->'t: H n-iH— r >7*->-i— r 

;i/):t^5^]^>if >»m (2. 3-i?t H O-IH-T ^er^-l—f ;WX>^7^;P*i&^ 

'H NMR (CDCI3) 6 2.14-2. 25 (IH, m). 2.49-2.61 (IH. m). 2.85-2.95 (IH, 
m), 3.08-3.18 (IH, m), 3.62 (2H, s). 5.73-5.77 (IH, m), 6.87-6.94 (3H, 
m), 7.20-7.30 (4H, nO. 7.41 (IH. d, J=7.3 Hz), 9. &5 (IH, br s). 
##«SJ9 2 2.3-5^1:: HD-l-(3-3—K7xy^>')-lH-'r>5*> 
SIJS^Jl 0 5 tl^^®:;^^S:^ViT^ 3-3- H^jcy— 2.3-v'bHn- 

iH-<>5^>-i-:r- ;P;^>^e>^Mfl:'&^^#y2:. mm ZlXo 
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'H NMR (CDCl,) 6 2. 18-2.23 (IH, m), 2.52-2.57 (IH, m), 2.93-2.98 (IH, 
m), 3.10-3.14 (IH. m). 5.71-5.75 (IH. m). 6.97-7.02 (2H. m). 7.22-7.32 
(4H, m), 7.37-7.40 (2H. m). 
5 ##M9 3 3-(2,3->'t KP-lH-'r>7*>-l-<;p^^>')^>*t^>:^t^>^ 

2.3-vfb Hn-l-(3-a— H7x>'^-»-lH-f >-7^> (1.5 g, 4.5 minol)> 
^h^bH07^> (8 mL), 0.5 M 4-JLh^z^-4-:t'¥V'f^}\^m^7- 
h^bHn:7^>^tK (13 mL. 6.5 mmol) *3<kUCm<blfX ( h U :7x— . 
10 :7^»/1^>?'^A (28 mg, 0.04 mmol) (DM-^m^ 60 t: T 1 f^PBlfiSi^b 

^ij->/g^^x5^;i'=5:i) mmi^^m (0.70 g. jr^ 48«) 

15 'H NMR (CDClj) 6 1.28 (3H, t, J=7.1Hz). 1.94-2.04 (2H. m), 2.18-2.36 
(3H, m). 2. 53-2.67 (3H. m). 2.87-2.97 (IH. m), 3.09-3.19 (IH, m). 4.12 
(2H, d, 1=7.1 Hz), 5.74-5.78 (IH, m). 6.79-6.87 (2H. m). 7.21-7.30 (5H. 
m). 7.43 (IH. d, J=7. 2 Hz)o 

##^?ij9 4 3-(2, S-^'tiFn-lH— r>^>-l-^;p:^=^^>')^>"t^>:^37>®? 
20 10 6 tll«l®^^*&^ViX. 3-(2.3->?tl HD-IH— f >-7^>-l-^;P 

:^^r-»^>if>:/i§^>mx5^;i/y&>e»^'fb'&«^s#fc. W 80%. 

'H NMR (CDCI3) a 1.93 (2H, m). 2.16-2.27 (IH, m). 2.39 (2H, t. J=7. 5 
Hz), 2. 57-2.62 (IH, m). 2.67 (2H, t. J=7.6Hz), 2.87-2.97 (IH, m), 
25 3. 10-3. 20 (IH, m), 5.74-5.78 (IH, m), 6. 79-6. 88 (3H, m), 7.21-7.31 (4H, 
m). 7.43 (IH, d, J=7. 2 Hz). 9.76 (IH. br s). 
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ii.^ 1 1 1-1 12 1: mwi3L^)i—i^^ V :/p e;wx-'5^;i/3&i . 

5 'H NMR (CDCI3) 6 2.61 (2H, t, J=7.5Hz). 2.91 (2H. t, J=7. 5 Hz). 3. 67 
(3H. s). 5.30 (2H, s), 6.95 (2H. d, J=8.6Hz). 7.14 (2H, d. J=8. 6Hz). 
7.84 (IH. s), 7.93-7.97 (IH. m). 8.26 (IH, d. J=8. 7 Hz). 8.35 (IH. s). 
9 6 4- (2- hVy }V:t P ^ p D :^ y U h 4^5^) ^ 

10 ^JS^ 10 6 hn^O-^W^. 4-[(4-^ PP-2-b U y)V-tU:^^)V-^-^/ 

175-176 t: (g^^x5^;i — '\^^>i)-^^m^^), 
'H NMR (DMSO-dj) d 2.47 (2H. t, J=7.5Hz), 2.76 (2H. t. J=7.5Hz), 
5.33 (2H. s). 6.96-7.02 (2H, nO. 7.15-7.17 (2H. b). 7.42 (IH. s). 7.93 
15 (IH. d, J=8.7Hz), 8.07-8.13 (IH, m), 8.29 (IH, s), 12.08 (IH, br s). 

jit i-i-yiS^u>:[L^y-juti>^mm^t^^^nrc. Hmm 63Xo 
MM. 112-114 x: (S^^x5^jp— ^^'T V :/p t!;i/x— e>»J!e 
20 s). 

'H NMR (CDCl,) 6 2.58 (2H, t, J=7.5Hz). 2.88 (2H. t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz). 3.66 (3H. s). 4.28 (2H. t. J=7.4 Hz). 6.82 (2H, t. 
J=8. 6Hz). 7.09 (2H, d. J=8.6Hz). 7.42-7.56 (4H. m), 7.75-7.78 (IH, 
m), 7. 86-7.89 (IH, m), 8.10-8.11 (IH. m). 

25 9 8 4-[2-(i-:^:7^ ^x;wx h+s^]^>if >:/pyi>m 

mmmi o 6 iimm<D:^fk^m\^^T. 4-[2-(l-:^7^ux;^)x^:^^'>]^> 

-fef>:/p/i>®^5^;i/*>e»^^Yt:'&ife$r#fe. iR¥ 89X. 

U^. 111-112 "C (i^igx^;i/— v^-f yypt!;px— 7^;i/*^e,^^8ft). 
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»H NMR (CDCl,) 6 2.64 (2H, t, J=7.5Hz). 2.89 (2H. t, J=7.5 Hz), 3.57 
(2H, t, J=7.4Hz). 4.28 (2H. t, J=7.4Hz), 6.83 (2H. t. 1=8.6 Hz). 
7.10 (2H, d, J=8.6 Hz). 7.42-7.55 (4H, m). 7.73-7.78 (IH. m), 7.86- 
7.89 (IH. m). 8.10-8.11 (IH, m), 9-85 (IH. br s), 

5->'3-H^>'fe*>:/DA*>m;'^^;p 

4-t ]<P^>'^>if>:^P/'^>^;'^5^''K3.0 g, 17 mmol) (D 28Ji T>^n 
TJi^mW (10 mL) ^ymyi^^ B^m (4.7 g. is mmol), ae7'fb*U'^A 
(4.6 g. 28 mmol) iSckr^Tlc (10 mL) (Dm^^m^mThfto RJ^M"^!^^ 1.5 

^=^^iJ->/@fmx5^;W5:l (Dm^mti^^ 4-t Fa^^v-S.S-v^a-H-^V-if 
>'fu/'%ym.:^^)V (3.0 g. JR^ 5 9515) 

15 Bisjt 64-66t: (BfMx5^;p— :5?ftx-T-;vd^&S^a), 

'HNMR (CDCI3) d 2.57 (2H, t, 1=7.5 Hz), 2.81 (2H. t. J=7.5Hz), 3.68 
(3H. s), 5.63 (IH. s), 7.52(2H. s), 

$6{C'^4^if>/Sf^X^;i'=5:l (Omihmi^B 4-fc HD^v-rS-a— 
^if^^^P/I^M;^^^^^ (1-6 g» IR^ 22%) 
20 W^o 

»HNMR (CDCl,) 5 2.58 (2H, t. J =7. 5 Hz), 2.84 (2H, t, J=7.5 Hz), 3.67 
(3H, s). 5.81 (IH. s). 6.86 (IH, d. J=8.3Hz), 7.03-7.07 (IH, m), 
7.50 (IH, s)» 

##^J 1 0 0 2-(4-^ h:^->7xX;i/)-7-3- H-5-^>^/7^>:/p/'?>Sfe 

25 >5^;i/ 

4-fcl<P^i/-3,5-i^3-H^>"if>:?'PA>mp^5^JV (0.89 g> 2.1 mmol), 
4-^ |.:^,>X^XJV'^>-lf>^ (0.63 g) © N.N->?p^5^;U3iN;l/AT5 H (15 
mL) 120 "C -C-HfeMi^L'fco a?iE&ifiSX5^;P"T?f&S5L/, 
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it-^m (0. 67 g, mm n%) 

Mj^ 103-104 ic (wmx^;i^$?-f yyntr;wx'-7^ji^die,fiittS), 

6 'H NMR (CDCi,) <S 2. 66 (2H. t. J=7. 5 Hz), 2.99 (2H, t, J=7.5flz), 3.68 
(3fl. s), 3.87 (3H, s), 6.91 (IH, s). 6.98 (2H, d, J=8.8Hz), 7.32 (IH, 
s), 7.44 (IH, s). 7.81 (2H, d, J=8. 8Hz), 

2-(4-p^ h^>'7xx;W-7-3-H-5-^>y79>yPA>Bgp^5^;P (0.61 
10 g, 1.4mmol), (0. 92 g, 14 mmol). 5^h^tKn7^> (10mL)> 

(30 mL) :fecfct/ 2 ^Jeit<b7jc^^i5'y— (3.0 \BL)<DU^m^ 

-mammrnvtz. Rmm^^i^vit^. ^m^mmht^, mt^$m:rL^)v 
15 =6:1) i^mmv> ^m^t^m (o.n g. mm 26%) ^ntco 

mj^ 74-75 t: (@^mx5^;i/— >^-i*v:/Dt!;i/x-7^;L'die»Si^^)o 

'H NMR (CDCI3) (5 2.68 (2H, t. 1=7.5 Hz). 3.04 (2H, t, J=7.5Hz), 3.67 
(3H, s). 3.88 (3H. s). 6.88-6.91 (IH. m), 6.92 (IH, s). 7.10-7.13 (IH, 
m). 7.32-7.44 (5H. m). 
20 ##M1 0 2 2-(4-;>t b^>'7xX;V')-5-^>V/:7 9>yaA>Bfe 

IlilS^y 10 6 t|i|«IO:)^|*^fflV:»T, 2-(4-pl h=^i/7xx;i/)-5-'^>l/:7 
^>:/n/t>g?p<5^;i/*ie«M'fb'&#j^#ifco W 74X. 
Sl!^ 211-212 r (S^mx5^;i-->'-i'v:/ntf;i/x— xJW7&^f,H^a), 

'H NMR (DMSO-dg) 5 2.58 (2H. t, J=7.5Hz), 2.91 (2H, t. J=7.5 Hz), 
25 3.82 (3H, s), 7.06 (2H, d. J=8.9 Hz), 7.12-7.16 (IH, m), 7.21 (IH, s). 
7.44-7.50 (2H, m). 7.84 (2H, d, J=8.8 Hz), 12.08 (IH. br s). 

##««H 0 3 2-(3-7^ h=^->7xx;i/)-5-^>\/:7^>:/D/t>^;*5^;p 

mmmi o o i:m^<D:ism^m\^^x. 4-t HP=^>'-3-3-H^>-fef>yD 
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19%. 

74-75 "c (B^Bix^;w— V t!;vx— 6>fl^a) . 

'H NMR (CDCl,) 6 2.68 (2H. t. 1=7.5 Hz). 3.04 (2H. t. 1=7.5 Hz). 3.67 
5 (3H. s). 3.88 (3H. s). 6.88-6.91 (IH, m). 6.91 (IH, s). 7.10-7.13 (IH, 
m), 7.32-7.44 (5H, m). 

^mmi 0 4 2-(3-pt hdt-i/7xri;i/)-5-^>^/:7^>:7^n;i>m 

mnm i o e tmm<D:^fk^m\^^x. 2-(3-^ h=^z^y:c:=.M-%-^>vy 

10 SSij^ 134-135 t: (ff^x^^jv— >^-i'vyot!;vx-^JV*^&B»SII). 

'H NMR (DMSO-dB) 6 2.58 (2H, t. 1=7.5 Hz). 2.92 (2H. t. J=7.5 Hz). 
3.85 (3H. s), 6.96-7. 00 (IH. m). 7.17-7.21 (IH. m), 7.38-7.54 (6H. m). 
12.12 (IH. br s). 

1 0 5 4-;jt h:^>/X5^x;i/'^>-if>^ 
15 ?iilEK^ • HTKfO'Kl (2.5 10inmol)> 28% T>^XT* (10 mL). tK (100 
mL) ^j;t;Cfc:l<n:^>';i/T5>'mm:fi (1.4 g, 20 mmol) <D^ll^U^m\Z 4- 
^ h^>/X5=^x;i/^>-tf> (1.3 g. 10 mmol) ©X^J'/— ;l/ (60 mL) 

'H-NMR(DMSO-de) 6 3.77 (3H, s), 6.93 (2H. d. 3=8.8 Hz). 7.40 (2H. d. 
J=8.8 Hz). 

mmm i o e 3-pt h:^v'x^x;i/'^>if>«ii 
mmm 1 0 5 tmm<D:^m^m^^x. 3-^ h:^i/x5^x;i/^>-if>d^6^s 

25 {k;^#|^ltfe«i^*i:l^T#fc:o JK¥ 90%, 

«H-NMR(DMSO-d,) 63.76 (3H. s). 6.97-7.07 (3H, m). 7.30 (IH. t. J=8. 1 

Hz). 

0 7 4-[[3-(3->"J;^):7xx;^]^^=^^v']'^>^^>:^^/'«>^^^ 
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)V 

JR^ 83X. 

5 'H NMR (CDCl,) 52.60 (2H, t, J=8.0 Hz), 2.90 (2H, t. J=8.0Hz), 3.66 
(3H, s). 5.06 (2H. s), 6.71 (IH. dd. J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7 Hz), 7.12 (2H, t. 1=8.7 Hz), 7.31-7.48 (4H, m), 7.54 (IH, s), 
7.74-7.75 (IH. m). 

0 8 4-[[3-(3-7U;i')7x— h:^>/]^>if>:/nA>a6 

10 0mm 4 tmm(D-:&m^m\'^x. 4-[[3-(3-:7U;W 7a:::i;W>t h:^i/]^>-tf 

MM. 120-122 "c (mmj^^)v—^=¥-*)->f}^^n^^)o 

'H NMR (CDCl,) 5 2.65 (2H, t. J=8.0Hz), 2.91 (2H. t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (IH, m), 6.92 (2H, t, 1=8.6 Hz), 7. 13 (2H, d, 1=8.6 
15 Hz), 7.30-7.48 (4H. m), 7.54 (IH. s), 7.74 (IH, s). 

4-[(3-:/o^:7x:n;W^ h4^>']^>-tf>yD/t>^^^;p (o.80g. 2.3 
mmoO. trP'-;P (0.17 g> 2.5nmol), h^J-teTt-:/^JV7t^7.y ^ > (19 mg, 
20 0.092 nnnol). ^^•fe^'irA (1.3 g. 3.9 mmol) ^ h;i/X> (25 wL) \zmM 
T;Hf>®ifebifc^. bUX(>?^>>?U7^>T-feh»-n5i?»>A(0) 
(84 mg, 0.092 mnol) ^UpA/S:- Ki&?$?£T;i/rf >^ffl^T, 100 X^-V 18 

25 ^X^;P/^:^U->=15:l)-Cit^b, ^it^m (56 mg, JR^ 7X) 

'H NMR (CDCl,) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2Hz), 6.91 (2H, d, J=8.6Hz), 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, m). 

##091 1 0 4-cC3-(iH-fc!a-;i/-w;w:7x-Ji']^ ^^^]'^>•t?>:/D 
m^m4 tmm<D':^^^m^^x. 4-[[3-(iH-tra-;wi-f ;v)7xn;i/]^ 

SSjilt 120-122 "C y:;'ntr;i^x— r-;i^^4^lt>d^e.|f^^)o 

'HNMR (CDCI3) 6 2.65 (2H, t. J=7.9Hz), 2.91 (2H, t, 1=7.9 Hz). 5.08 
(2H. s). 6.35 (2H. t, J=2. 1 Hz). 6.91 (2H. d. J=8.6 Hz). 7.10 (2H, t. 
J=2.1 Hz), 7.14 (2H. d. J=8. 6 Hz), 7.26-7.47 (4H. m). 

10 m%m 1 1 1 4-[[3-(2-^Tyu;wr7x:^;W7^ b=^>']^>i^>':/D/i>m 

15 'HNMR (CDCI3) 6 2.60 (2H. t. J=8. 1 Hz). 2.90 (2H, t. J=8.1 Hz). 3.66 
(3H. s), 5.10 (2H, s), 6.92 (2H, d. J=8.6 Hz). 7.12 (2H. d, J=8.6Hz), 
7.35 (IH. d, J=3.3Hz), 7.43-7.52 (2H. in). 7.88 (IH. d, J=3.3Hz), 
7.91 (IH. dt, J=7.2Hz, 1.7 Hz), 8.05 (IH. s)« 

m%mi 1 2 4-[[3-(2-5^TyU;W:7a:n;Wp^ h=^->]^>^f>:/DA->^ 

20 ##'9a|4tl^=fe®;&Sfe^fflv>T. 4-[[3-(2-5"TyUJl^)7xr:;H^ b^^rv"] 
^>1f>yp/1>m>^^^l'3&^e>^JS^fc-&«feS:#^o W SIX, 

126-127 -c (i^i^x5";i/— ^^riJ->*^e>S^S). 

'HNMR (CDCl,) 6 2.65 (2H, t, J=8.0 Hz), 2.91 (2H, t. J=8.0 Hz), 5.10 
(2H, s). 6.93 (2H. d. J=8.6Hz). 7.14 (2H. d. J=8.6Hz). 7.35 (IH, d. 
25 J=3.3Hz). 7.43-7.52 (2H. m). 7. 88-7.92 (2H, m). 8.04 (IH. s), 

0mm I 1 3 4-[[3-(2-t:^>'-;i/):7xx;i/];^ h^5^]^>-l^>>^a''^>M 
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iR^ 54*. 

'H NMR (CDCl,) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t. J=8.0 Hz), 3.66 
(3H, s). 5.14 (2H. s), 6.93 (2H. d. J=8.6 Hz). 7.13 (2H. d, J=8.6Hz). 
5 7.51-7.55 (2H, m), 7.95-7.99 (IH, m), 8.10 (IH, s). 8.53 (IH, d, J=2.5 
Hz), 8.64-8.67 (IH, m), 9.05 (IH, d, J=1.4Hz)o 

mmmi 1 4 4-[[3-(2-tf^>?-;W ^ai-;!/]^ h^i^l'^^^-tf^yp/t^m 
##^J4 tmi^<D:»fk^m\^^X. 4-[[3-(2-tf ^5^-;!/) 7a:-;i/] ^ b^->] 

^>'\£>':fa/'^>m^=^jV7(i^^mmit^mt:nfto tarn 

10 Ji!l!;^C 167.0-167.5 X: QS^m:r^)V—^=^'*)->f)^^nm^)o 

'H NMR (CDClj+DMSO-dg) 6 2.26 (2H, t. J=8. 2Hz), 2.90 (2H. t, J=8.2Hz), 
5.14 (2H. s). 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d. J=8. 6Hz), 7.51- 
7.58 (2H, m), 7.94-7.99 (IH, nO, 8.10 (IH, s), 8.53 (IH, d, J=2. 5 Hz), 
8.65 (IH, dd. 1=2.4 Hz, 1.6 Hz), 9.05 (IH, d, 1=1.5 Hz). 

15 ##«aiii5 4-[(5-:rp^-2-i7Dn7x— h=^>']^>-if>yn/'?> 

20 'H NMR (CDCl,) «2.61 (2H, t, J=8. 1 Hz), 2.91 (2H. t. J=8. 1 Hz), 3.69 
(3H. s), 5.09 (2H, s), 6.91 (2H, d. J=8.6Hz), 7.14 (2H. d, J=8.6Hz), 
7.24-7.27 (IH, m), 7.38 (Ifl. dd. J=8.5H2, 2.3 Hz), 7.73 (IH, d. J=2. 3 
Hz)„ 

##^J1 1 6 4-[(5-::/P^-2-^PP7x— ;i/)p< h^^^'>]^>-if>ypA> 

25 m 

^%m4iimm(D:^^^^^^-c. 4-[(5-:/p^-2-irpp:7x:n;w^ 

'>]^>-tr>yp/1>g6;;^5^;i/A>^^^<t:'&#>«:#fe. iR^ 66J;. 
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120.0-120.5 (B^mx^^jw— ^^+i->/&^e>s^^)o 

'HNMR (CDCl,) 5 2.66 (2H, t. J=7.8Hz). 2.92 (2H. t, J=7.8Hz). 5.09 
(2H, s), 6.92 (2H, d. J=8.6H2). 7.16 (2H, d. 1=8.6 Hz). 7.24-7.27 (IH. 
m). 7.38 (IH. dd. J=8.5 Hz. 2.3 Hz). 7.73 (Ifl. d. 1=2.3 Hz). 

10 'HNMR (CDCl,) 5 2.60 (2H. t, J=7.6Hz). 2.89 (2H, t, J=7.6Hz). 3.66 
(3H, s). 5.04 (2H. s), 6.85-6.89 (2H, m). 7.10-7.13 (2H. m). 7.35 (3H. 

S)o 

1 8 4-[(3-:/D^-4-r?PP>'x-;i');A h:^v']^>-fe*>:/P/1> 

m 

15 #5^^J4i|^«©:*rS*-fflV>T> 4-[(3-yP^-4-i7PP:7x:^;V')^ 

e/]^>if>:/p/i>m7^^;V5&>e^^'fb-&<fe*#fc. 8i«- 

sm^. 156-158 r (mmx.^)v—^^-^>:^^^nB^)o 

'HNMR (CDCl,) 6 2.65 (2H. t. J=7.9Hz), 2.90 (2H. t. J=7.9Hz). 5.00 
20 (2H, s), 6.88 (2H, d. J=8.6Hz). 7.13 (2H, d, J=8.6Hz). 7.35 (3H. s). 

1 9 4-[[3-[5-(hu:7;v:tPpt5^;i/)-2-tfu>^:^;W:7x:^jw]p^ ^ 
##0ij6 1 tiwi#o!):j^^*fflViT. 2-^PP-5-(bU7;p:fp^5^;wtru 

25 

•HNMR (CDCl,) 5 2.61 (2H, t, 1=8.0 Hz), 2.90 (2H, t. 1=8.0 Hz), 3.66 
(3H. s). 5.14 (2H. s), 6.93 (2H. d. 1=8.6 Hz), 7.13 (2H. d, 1=8.6 Hz). 
7.50-7. 60 (2H. m). 7.86 (IH. d. J=8.3Hz). 7.97-8.01 (2H. m). 8.11 (IH. 
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br s). 8.95 (IH, br s). 

1 2 0 4- [ [3- [5- ( h U 7 D -2- tf U y xn;U] h 

W 32X, 

M^ilc 155-156 x: (Bfmx^;^ — ^^iJ->die,ili^a). 

•H NMR (CDCl,) 5 2.64 (2H. t, J=7.7Hz), 2.90 (2H, t, J=7.7Hz), 5.12 
(2H, s). 6.92 (2H, d, J=8.4 Hz), 7.13 (2H. d, J=8.4 Hz). 7.49-7.54 (2H, 
10 m). 7.85 (IH, d, J=8.3Hz). 7.90-8.00 (2H, nO, 8.10 (IH, s). 8.95 (IH. 

s). • 

12 1 4-[[2-pt^;^-5-[4-( h U y}l'^a;^^Jl')yjL-)U]-3-y U 

^mm 1 tmu<D-:&m^mi^^T. 2-pt5^;i/-5-[4-( h u 7;k:rnpt^;w y^u 

15 ::iM-Z-yy>:;f>^y—)l'i!)^^mmit'^^^nfto iR^ 74X, 

•H NMR (CDCl,) 62.40 (3H. s), 2.61 (2H, t, J=8.0Hz). 2.91 (2H, t, 
J=8.0Hz). 3.67 (3H. s). 4.85 (2H, s). 6.78 (IH, s). 6.90 (2H, d, 
J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4 Hz), 7.71 (2H, d, 
20 J=8.4Hz). 

1 2 2 4- [ [2-pt 5^ju-5- [4- ( h u 7 n ^ y xZi;i/] -3-:7 U 
;W h v-] ^ >Hf > n /t >m 

##0!1 4 iimm(D:^m^m\^>X. 4-[[2-;>«.5^;W5-C4-( h U :7;W::fDp^5^;W 
y X -3- 7 U ; W p< h ^ v^] ^ > ^ p 6 ^Mit^m 

25 JR^ 53!i;, - 

gtj^ 182-183 TC (i^^X5^;i/— 

'H NMR (CDCl,) 6 2.40 (3H. s). 2.66 (2H, t, J=7.8Hz). 2.92 (2H. t. 
J=7.8Hz). 4.85 (2H. s). 6.78 (IH. s). 6.91 (2H. d, 1=8.6 Hz). 7.15 
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(2H. d. ]=8.6Hz), 7.60 (2H, d. J=8.4Hz). 7.71 (2H, d. J=8.4Hz), 

1 2 3 4-[C5-(2. 6-v?;^5^;U:7x-;W-2-5"X-;V] b:^'>]^>if 

5 >-tf>yPA°>^P^^;l't 2.6->?P^^;i'7xn;P3l?P>ife3&^& 4-[[5-(2,6- 
W ggViT. #3|-^J4^|^«l<D::^^«:fflViT, 4-[[5-(2, G-v^^^JV^' 
JR^ 26SK. 

10 Wij^ 120-121 (W@ix^;i— ^=^^ii->A^^I?^S)« 

•HNMR (CDCl,) 6 2.17 (6H. s), 2.65 (2H, t. J=7.7Hz). 2.91 (2H, t. 
J=7.7Hz), 5.20 (2H, s), 6.70 (IH, d. J=3.4 Hz). 6.94 (2H. d, J=8.5 
Hz), 7.08-7.20 (6H. m). 

0mmi 24 4-[[3-(2-tfUv'x;W:t=^^>')7xX;i.]p^b^r>'i-^>-fe*>:/P 

15 

3-(2-t! U i?-;l/:*-^i^) ^>*t?>^ 3^ ^ --'l^*^ ^ 4-[[3-(2-H U i^XjV;*-^^ 

mmm4 tmm(D:&m^m^^-r. 4-[[3-(2-tf u i^n;v:r^i-) >'xx;w^ h 
20 cJf->/]^>'if>:/PA>m^5^;V'*^e.*m'&ti^#fc, iR^ 55x. 
gii/i^ 146-147 (B^mx5^;i/— ^=¥1^>5^»>e»s^^)o 

»H NMR (CDCl,+DMSO-de) 5 2.57 (2H. t. J=7.5Hz). 2.89 (2H. t, J=7-5Hz), 
5.05 (2H, s). 6.86-6.92 (3H. m). 6.99-7.14 (4H. nO. 7.21-7.26 (2H. m). 
7.40 (IH. t. J=7.8Hz), 7.67-7.72 (IH, b), 8.19 (IH, d, J=4.3Hz). 

25 ##^J1 2 5 4-[[4-(:?'Pt^5^;P):7x::i;W;< 

a,a'-z^ZfU=E-])-^'>l^> (11 g. 40 mnol). 4-t: H P^i>'^>-if >:/P 
/t>M>^5^;W (1-7 10 mmol). i^m*U':7A (1.6 g, 12 mmol) ^T-feh 
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> (200 mL) izmmi^^ 8 NpFBijn^jissufe, Rmm^ii^m'^. KmmzT^^^ 
=18:1) Tjwsib, mm^^m (0.78 g, w 2151;) ^B&t^^tvxnt^. 

5 'H NMR (CDCI3) (5 2.60 (2H. t. J=8.0Hz), 2.89 (2H. t, J=8.0Hz), 3.66 
(3H. s), 4.50 (2H. s). 5.03 (2H, s). 6.86-6. 91 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.40 (4H. m)- 

4-bHD=^^i^^>-tf>yP/t>Kj?^^;p (1.0 g. 5.6 mmol) <OBM (10 
10 mL) mmzmm'rV')'y2>, (0.46 g. S.l mmoO ^Jn^> (0.89 g. 

5.6 mmol) ^MJ^?g;0^^^b^Vi^"5 fc7K?ST?^^U7^*«e>?^TL'fc. M'&i^ 

>/wiex5^;p=9:i) -rmmu, ^e^b^*^ (0.68 g. jr^ 47*) ^^^^ 
15 m^o 

'H NMR (CDCI3) 6 2.59 (2H, t, J=7. 5 Hz), 2.86 (2H, t, J=7. 5 Hz), 3.67 
(3H. s), 5.45 (IH, s), 6.93 (IH, d, J=8. 3 Hz). 7. 04 (IH, dd, 1=1.9 Hz, 
8.3 Hz). 7.30 (IH, d, J=1.9 Hz)o 

0mmi 2 7 4-(6-^>y5^T\/u;M h¥zy)^>-^>:/n/^>m:^^ji' 
20 m^mi 0 5 iimm<D:^m^m\^^x. 4-t:Fa:^>^^>if>:/o/t>gfe;*5^ 

iU!,^ 103-106 1: (i^^x5^;p— >»-rvyptf;vx-5^ju— ^^.1^>;&^e>llJ^ 

^) o 

'H NMR (CDCI,) 6 2.60 (2fl, t. J=7.5Hz), 2.90 (2H. t. J=7.5 Hz). 3.66 
25 (3H. s), 6.20 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.7Hz), 
7.55-7.58 (IH. m). 8.05 (IH, s), 8.13 (IH, d, J=8.4 Hz), 9.00 (IH, s), 
mmmi 2 8 4-(6-^>\/5"7yu;i/;< h^v')^>-fe*>yn/'«>^ 
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M}^ 176-177*0 (fi^^x5^;v— v^'f y:/at!;i^x-'r;w*^e»s^S). 

'H NMR OMSO-d.) 6 2.48 (2H. t. J=7.5 Hz), 2.75 (2H, t, J=7.5 Hz), 

5.22 (2H. s), 6.95 (2H. d. J=8.7 Hz). 7.14 (2H. d, J=8.6Hz). 7.59- 

5 7.63 (IH. m), 8.10 (IH. d, J=8.4 Hz). 8.24 (IH. s). 9.40 (IH. s). 
12.08 (IH, br s). 

1 4-[(2. 3-i?fc I^O-IH-^ >^>-l-^;i.):^:^5^]^>if>:/PA> 

m 

10 ^mm4 tmm<o:^f^^^^''^^ 4-[<2,3-:^t h*n-iH-'r>5^>-i-'i'^w^ 

MM 103-104 (i^mx5^;i/— ^=^^-tJ->:«)^^W^^)o 
•HNMR (CDCI3) 6 2.14-2.38 (IH, m). 2.50-2.63 (IH, m), 2.67 (2H, t, 
1=7.4 Hz), 2.87-2.96 (3H. m), 3.08-3.19 (IH, m). 5.73 (IH, dd, J=4. 9 
15 Hz. 6.5 Hz), 6.94 (2H. d. 1=8.5 Hz). 7.15 (2H. d. J=8.5 Hz). 7.21-7.33 
(3H, m). 7.42 (IH. d, 1=7.2 Hz). 

mmm 2 4-[(i, 2. zA-^h^}z^ui-y^u>-i-^)V):t^i^-\^>'^>':^ 
mmm 4 tmu<D:^m^m^^x. 4-[(i, 2, 3, 4-5^ h ^ t h u-^y^ u>-\- 
69-70 1; (5^-i'y:/pt?-'i'X-5^;w-^^-b->'*^6ii^S). 

'HNMR (CDCl,) 6 1.70-1.85 (IH. m), 1.98-2.16 (3H, in). 2.74-2.89 (2H. 
m). 2.67 (2H, t, J=7.4Hz), 2.93 (2H, t, 1=7.4 Hz), 5.33 (IH, t. 1=4.1 
Hz), 6.96 (2H. d, J=8.6Hz), 7.14-7.24 (5H, m). 7.36-7.39 (IH. m), 

25 mmm 3 4-[[2.3->'b \iu-b-iyjL=L)v^ b=^v')-iH-i' >5=>'-i-'f 

^ v'] ^ >if > :/ P >^ 
0mm4tm^(^:^^'^^^^'^> 4-[[2,3-i?t:HP-5-(7xx;V^h=^^>-)- 
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33a;, 

sij^ 99-100 1: mm:'^^)v—^^D->i)^^nmm). 

»H NMR (CDCI,) 6 2. 15-2.30 (IH, m), 2.45-2.60 (IH, m), 2.67 (2H. t. 
J=7.8Hz), 2.82-2.J90 (IH, m). 2.92 (2H, t. 1=7.8 Hz), 3.06-3.14 (IH, 
5 m). 5.07 (2H, s). 5.67 (IH, dd, J=6. 5. 3.6 Hz), 6.85-6.93 (4H, m), 
7.14 (2H, d, 1=8.5 Hz). 7.30-7.44 (6H, m), 

4 4- [ [4- [U 5=-;!/ (4-7 X -;l/-2-5^7 V VMr^^l^ 

##M4 i:l^«l©:*r*SSffiViT> 4-[[4-C[;><^;K4-7x::i;P-2-5^7'yj 

^i^<£:#^o JR^ 6OX0 

130-131 "c (B^i!x5^;i/— ^c^l-i^>J5>e.^lM^). 

'H NMR (CDCls) 6 2.64 (2H, t, J=7.9Hz), 2.90 (2H, t. J=7.9Hz). 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H. s), 6.72 (IH. s), 6.89 (2H. d, J=8.6 
15 Hz), 7.12 (2H. d, J=8.6Hz). 7.26-7.30 (IH, m), 7.34-7.41 (6H, m), 
7.85-7.88 (2H, m). 

HJfi^S 4-[(4-:7a:7^i/7x-;i/);< K^'>]^>if>:/p/i>m 
#%^J4 t|^<t«);^^SrffiViT. 4-[(4-7xy^v'7xnJWp^ h^^->]^> 

My':funym:^'}'m'^^mm\^'^m^%tz.. jr^ six, 
20 siij^ 144-145 t: (Wl^x^;i'— ^^i^->d^^W«SS). 

»H NMR (CDCI,) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, I, J=7.9Hz), 5.00 
(2H, s), 6.91 (2H. d, J=8.6Hz), 7.00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H. t, J=8.3 Hz). 7.39 (2H, d, J=8. 6Hz). 

HJfi^je 4-[[4-(7xx;i'p^ b^-»>'xx;n^ Y^>^}^yMy:fun>m. 

25 ##*aj4i:^<llo;^^&fflViT, 4-[[4-(7xx;V^-h^-»7xXJW;>^ h 

'H NMR (CDCI,) 6 2.65 (2H, t, 1=7.9 Hz), 2.90 (2H, t, J=7.9Hz), 4.96 
(2H. s), 5.07 (2H. s), 6.90 (2H. d, J=8.6Hz). 6.98 (2H. d. 1=8. 6 Hz) 
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7.12 (2H, d, J=8.6 Hz), 7.30-7. 50 (7H, m)» 

4-7x-;i//>^>s?jl'yp$ H*^^ 4-([i.r-if:7x:^;W-4-'r;M 

Mlk'&tit'SVife, 4-t FD^i^^>if>7'p/t>mp^^;PyO^^©W iia;, 

SS.-^ 187-189 t: (^h^h Hn^'^^— ^:^■^^>3&^e.^J^^)- 
'H NMR (CDCI,) 5 2.66 (2H. t, J=7.7Hz), 2.91 (2H. t, J=7.7Hz), 5.08 
(2H, s). 6.93 (2H. d, J=8.4 Hz), 7.14 (2H, d. J=8.4 Hz), 7. 30-7. 50 (5H. 
10 m), 7.50-7.60 (4H, m). 

mmms 4-([i,r-if:7a:-;W-3-'r;up^ h=¥i^)^>'lf>':fuA>m 
0^m4tmm<D:^m^m^^x. 4-([i,i'-t*:7x-;i'3-3— r;i/;^ h^s^)^ 

15 'H NMR (CDCl,) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6 Hz), 7.13 (2H, d. J=8.6Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (IH, s). 

mmmd 4-[(3-:7x/^->:7a:::i;i/)p^ h=^^->]^>'-lf>7'o/1>M 

0^m4 iimm<D:ifm^m^>x. 4-c(3-7xy^>'7x-;p)^ h^v']^^ 

iK^ 94-95 -C (i^mx5^;i/ — ^4^t^>J&ie.Mi^^). 

'H NMR (CDCl,) 5 2.64 (2H. t, J=7.9Hz), 2.90 (2H. t, J=7.9Hz), 5.01 
(2H. s), 6.86-6.90 (2H. m). 6. 88-6. 98 (IH, m), 7.00-7.03 (2H, m). 
7.08-7.17 (5H, m), 7.30-7.36 (3H. m), 

25 mMMio 4-([i, i'-if7x— ;n-2— rjUjj.^ h^e/)^>if>yp/i>ii 
m^m4iimiMi(D:^^^m^>x. 4-([i.r-tf>rxnji/]-2-'f;M h^^^e^)^ 

BS!,'^ 103-104 (mm:x.^)v—^'¥D->i(t^(^nmm)o 
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'H NMR (CDCl,) 6 2.63 (2H, t. J=7.9Hz), 2.88 (2H, t, J=7.9Hz). 4.91 
(2H, s), 6.79 (2H. d, J=8.6Hz), 7.08 (2H, d, J=8.6 Hz), 7.33-7.50 (8H, 
bO, 7.60-7.70 (IH. nO. 

mt^mi 1 4-[(2-:7a:y^>':7a:-;U)>t h=^S/]^>if>:/DA>il 

Slij^ 114-115 t: Of^x5^;p— ^:^u->di5SJ^S). 

'H NMR (CDCl,) 6 2.63 (2H, t, J=7.9Hz), 2.89 (2H. t. J=7.9H2). 5.13 
(2H. s). 6.86-6.92 (3H. m), 6.95-7.00 (2H, m), 7.06-7.12 (3H. n), 7.16 
10 (IH, dd. J=7.5 Hz,: 1. 0 Hz), 7. 24-7. 36 (3H, m), 7.58 (IH, dd, J=7. 5 Hz, 
1.4Hz)o 

i£>:/a/'^>m:^^)Vi!)^^mmit^'^^nfto iR¥ 84X. 

15 141-142 *c immoL^)v—^^^>ib^^mm^)o 

'H NMR (CDClj) 6 2.66 (2H, t. J=8.0Hz), 2.92 (2H. t. J=8.0Hz), 5.14 
(2H. s). 6. 92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.42-7.65 (5H, 
m). 7.79-7.84 (4H, m). 

Syg^Jl 3 4-[[4-(4-i7Dn>^>V/'r;W7x::i;W;* h^v']^>if>:/D/^ 

20 >m 

##M4 i^«l®:*^fe*JBlr5T, 4-[[4-(4-i7 D a^>^MJU) 

MM. 177-178 *c (.mm.:jL^)i—^^i)->Tb>^nm^)o 

'fl NMR (CDCl,) 6 2. 66 (2H. t, J=7.9Hz). 2.92 (2H. t, J=7.9Hz), 5.14 
25 (2H. s), 6.91 (2H. d. J=8.6 Hz), 7.15 (2H, d, 1=8.-6 Hz), 7.46 (2H, d, 
1=8.5 Hz). 7.55 (2H. d, J=8.2Hz). 7.74-7.81 (4H, m). 
mmmi 4 4-[(3-^>\/'r;i/7a:-;Wpt h^i^'\^>'if>-fa/'^>m. 
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5 ii!^ 84-85 ic mmj^'^)]r-'^^'^>ii^^nm^) o 

'H NMR (CDCI3) 52.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.11 
(2H, s). 6.90 (2H, d, J=8. 6 Hz). 7.13 (2H. d. J=8. 6 Hz). 7.45-7.86 (9H. 
m). 

^mmi 5 4-C[4-(^>\/-f;i/7'5y)7a:-;l']>t h4^S^]^>-ff>yD/t> 
10 iS 

0%m3 8 iimmo:^m^m^>x. 4-[[4-(^>i/<;t'75/)7xr:;w^ 

204-205 t: (5^h^t Hn>'^>— ^^lJ->diS||^^). 
'H NMR (CDCla+DMSO-d^ 5 2.57 (2H. t, J=8. 1 Hz), 2.89 (2H. t. J=8. 1 Hz), 
15 5. 02 (2H. s), 6.89 (2H, d, J=8.6Hz). 7.13 (2H, d. J=8.6Hz), 7.40- 

7.60 (5H, m), 7.76 (2H, d, J=8,5Hz), 7.96-7.93 (2H, bO, 9.04 (IH. s). 

20 92%. 

'H NMR (CDCl,) 5 2.60 (2H, t, J=8.0Hz). 2.90 (2H, t. J=8.0Hz), 3.67 
(3H, s), 5.00 (2H, s); 6.90 (2H. d. J=8.5 Hz), 6.97-7.03 (4H. m), 
7.08-7.13 (3H, m), 7.34 (IH, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz). 

mmmi i 4-[[4-(:7ac:n;u>^h^-»7x-;w^h=t;>']^>'lf>:/on> 

25 

^^m\ t.WM(T^iS^^m\i^X. 4-hHP=^^>'^>if>:;/'DA>^pt^;Pi: 
4-('^>i?;U:^-^'»^>>?;UT;i/3-;i/36^e»^ffi-fb-&«fe&#fco WS?^ 273!, 
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'H NMR (CDCl^ 5 2.59 (2B, t, J=8.0Hz), 2.89 (2H. t. J=8.0Hz). 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d. J=8.5Hz) 7.11 (2H. d, J=8.5Hz), 7.26-7.44 (7H, m). 

8 4-[(2.3->^t:Ha-lH-r>^>-l-fJl'):t-^'>]^>-lf>yn/t 

2.3-i^t:HD-lH-^>5^>-l-:r-;U*^e»^S^b^«&<&#:/S:. iR^ 62X. 

'H NMR (CDCI,) 5 2.15-2.28 (IH. m), 2.51-2.68 (3H, m). 2.79-2.95 (3H. 
m). 3.07-3.23 (IH. m). 3.69 (3H, s). 5.73 CIH, dd, J=4. 4 Hz, 4.8 Hz). 
6.94 (2H, d, J=8.6Hz). 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (IH, d, J=7.2 Hz), 

1, 2. 3, 4-7^ h ^ t H u-i-±y h-)vti^iE>mmit^m^m^mmiivxmcc 

iK^ 63X0 

'H NMR (CDCI,) (5 1. 70-1.75 (IH, m). 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8.2 Hz). 2.77-2.87 (2H. m). 2.92 (2H. t. J=8.2 Hz), 3.68 (3H, s), 
5.23 (IH, t. J=4.2 Hz), 6.95 (2H, d. J=8.6Hz). 7.11-7.16 (3H. m). 
7.21 (2H, dt, J=2.2Hz, 6.8 Hz) 7. 38-7. 36 (IH. m), 

mmm2 o 4-[(3'-jj^;i'5;u-[i,r-tf:7a:-;w-3-r;W^ h^5^]^>-fe*> 
>:/a/-%>m^^Jii)^^mmi\:.'^^^nrco iR2^ 92X. - 

•H NMR (CDCI3) 5 2.60 (2H. t. J=7. 1 Hz), 2.90 (2H. t. J=7. 1 Hz), 3.66 
(3H. s), 5.11 (2H, s), 6.93 (2H. d, J=8.6Hz). 7.13 (2H. d. J=8. 6 Hz), 
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7.43-7.53 (2H, m), 7.55-7.67 (2H, m), 7.69 (IH, s). 7.85-7.88 (2H, m). 
8.11-8.12 (IH, m), 10.10 (IH, s). 

mmm2 1 4-[(3'-*;i/5;i/-ci.r-H7ai-;i/]-3-r;i/)^h^5/]^>if> 

5 ^%m4iimm<D-^m^m\f^T. 4-[(3'-*;W5;i/-[i.i'-ifr^air:;i/]-3-f 

mij^ 81-82 r (Mmx.^)i^^^-^>f)^^nB^)o 

'H NMR (CDCl,) 6 2.66 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5H2), 5.12 
(2H, s), 6,93 (2H, d. J=8.4 Hz), 7.14 (2H. d, 8.4 Hz). 7.45-7.53 (2H. 
10 b), 7.57-7.64 (2H. b), 7.69 (IH. s). 7.87 (2H, d. J=7.6 Hz). 8.11 (IH, 
s), 10.09 (IH. s). 

mmM2 2 4-([i,i*-tf:7xzi;W-3— r;Pp^ h^>')^>if>:/o>'^>m^5^ 

4-[(3->^D^7x::i;W);>^ h^>']^>-tf>ypy'1>^>^5^;i/ (0.60 g. 1.7 
15 mmol). 7x:::;P2i?D>Bg (0.25 2.1 mmol). mMi-h^J^A (0.55 g. 
5.2 Bfflol) ^hJVJL>-y^^ /—JV-:^ (5:1:1. 35 mL) \zmMhs r)V^>n 
■^hft^. hU:7:nn;i/3jNX:7w >A^>^'>A (99 mg, 0.086 

20 feo ^?t<£>'U;?&y;u:«7^Ai7P^hi^-^:7-f— (^^iJ->'/'Sf^x^;i. 

=18:1) Ti^Sb, ^^b^^ (0.55 g> 928!) L.T^;fc, 

'H NMR (CDCl,) (5 2. 60 (2H. t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s). 5.10 (2H. s), 6.92 (2H, d. J=8.5 H2), 7.12 (2H, d, J=8.5Hz), 
7. 35-7.47 (5H, m), 7.54-7.65 (4H. in)„ 
25 mmm2 3 4-[(3-7xy^S^7a:— ;W);>^h^rv^]^>if>:/nA>m^^;U 

3-7xyc^i^^>$^;i/T;i/3— ;i/d^e»^^<b'&i^<fe#;^s:. 66*, 
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'H NMR (CDCI3) 5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7. 20 (9H. m), 7.20-7.36 (4H. m). 
mmM2 4 4-([l,l'-lf7xn;W-2-r;U;* h=^^'»^>if>yD/1>^pl5^ 
)V 

'H NJIR (CDCl,) 5 2.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s). 4.91 (2H, s), 6.78 (2H, d, J=8.6 Hz). 7.06 (2H, d, J=8.6 Hz), 
7.33-7.40 (8H, m). 7.50-7.70 (IH, m). 

mMm2 5 4- [[2, 3-i^b HD-5-(:7a:z:;l';< h4^>^)-lH-r yy'^-l-^M 

^^i^] ^ >if >y D/t >m^ 

2. 3->?t \iU-S-iya^=L)V/> h^^v')-lH— r >'T>-l-:t—}Vi)^?>^mit'^mt: 

&^miivxnrc, tsLm 65x. 

'H NMR (CDCl,) 5 2.18-2.23 (IH. m), 2.45-2.60 (IH, m). 2.61 (2H, t, 
J=8.0Hz), 2.82-2. 90 (IH. m), 2.91 (2H, t, J=8.0Hz). 3.06-3.20 (IH. 
m), 3.68 (3H. s). 5.07 (2H, s), 5.67 (IH. dd, J=6.5 Hz, 3.7 Hz). 6.84- 
6.93 (4H, m), 7.13 (2H, d. 1=8.5 Hz), 7.26-7.44 (6H, m). 

^nM2 6 4-[(2-:7xy4^'>7ji^;Wp^ h^'>]^>if>:/PA>^;?c^;i/ 

93!i;. 

'H NMR (CDCl,) 5 2.59 (2H. t, J=8. 1 Hz), 2.88 (2H. t. J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.89 (3H, t. J=8.6Hz), 6.98 (2H. d, J=8. 1 Hz), 
7.07-7.20 (4H, m), 7.25-7.40 (3H, m), 7.50-7.60 (IH, m). 

4-t Ka=^>'^>-fef>yp/1>^^'5^;W (0.65 3.6 mmol) <D N.N->?^ 
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5^;V3lN;i/ATa }^ (20 mL) mmz. 4-(yD^:^5^;W^>l/:7x7 > (1.0 g, 
3.6 ramol) :^^XS^m.tl V (0.50 g, 3.6 mmol) ^taX. m'a<\^^^^'^ 

'H NMR (CDCl,) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz). 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8.7 Hz). 7.13 (2H. d, J=8.7Hz), 
7.46-7.60 (5H, m). 7.79-7.84 (4H, m). 
10 ^mm2 8 4-[[4-(4-i7DD^>y'f;P)7air:;i']^ h^'>]^>-if>yD/1 

t [4- C:^ o ^: ;^ y U-^ n □ :7 x h >j6i ^^Mit^^ 

^hhXl^fto iR^ 5735. 
15 'H NMR (CDCl,) 6 2.60 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0 Hz), 3.67 
(3H, s), 5.13 (2H. s). 6.91 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6 Hz), 
7.46 (2H, d, J=8.5 Hz), 7.55 (2H. d, J=7.0 Hz), 7.74-7.80 (4H, m). 

mmm2 9 4-[[4-(^>y'r;i/75y) ^'x-;^^ b^>']^>if>ynA'> 

20 4-[(4-T5/7xx;i/)p^ mr>'3'^>if>yn/1>^pt5^;i^ (0.13 g. 0.44 
mmol), hUX5^;PT^>' (0.50 bL) O-r t Hci:77> (9 raL)^?g^tC^ 
>y-f;Ui7 DU H (74 mg, 0.53 mmol) ^MX. jg-S-^KJ^^mT 2 m^M^ 

25 =18:1) mm^t^<& (0.23 g. ^MW) 

'H NMR (CDCl,) 6 2.60 (2H, I, 1=8.0 Hz), 2.90 (2H, t, 1=8.0 Hz), 3.67 
(3H. s), 5.10 (2H, s). 6.90 (2H, d, 1=8.6 Hz). 7.11 (2H. d, 1=8.6 Hz). 
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7. 26-7. 56 (5H, m). 7.66 (2H, d, J=8.5 Hz), 7.84-7.89 (3H. in)o 

5 4- [ (4- y a: . 3-5^ 7 V-)V-2-^ T 5 y ] ^ >if > 

'H NMR (CDCl,) 6 2.59 (2H. t, 1=8.1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H. s). 3.66 (3H. s), 4.79 (2H, s). 5.02 (2H. s), 6.72 (IH, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H. d, J=8.6Hz), 7.25-7.30 (IH, m), 7.34- 
10 7.41 (6fl, m), 7.86 (2H, d, J=7. 1 Hz). 

mmms l 4-[(5,6->?t HD-4H-i^i^D^>:$^[b]5^X>-4— r;W:r^v']^ 

>-4-:t>5&^6 5,6->»kFO-4H->'^n^>^[b]5^X>-4-:*-— ;i/S#3t. H 

15 n<&##^aj 1 iimi^(D:^m^m^^T 4-k Ho^^^'^^if >ynA>B6>^5^;w 

iUI'&^i^, 4-[(5,6->^t Hn-4H-i^^^a'^>:$^[b]5^X>-4— r;U):t^5^]^ 

[ (5, e-v? h H P -4H- zy^u^>^lti]^JL >-4-T ;i/) >-] ^ >if > :f □ > 
mp^5";i/;&^e»^S'ffc;'&'^<£#feo 5. 6-':^^ Hn-4H->'^ U^>:$^ [b]5^X>-4- 

20 :t>it^&<Dm^ 19%, 

87-88 r ( v'X5^;l.X— 6 ^j|@a) . 
'H NMR (CDCl,) 6 2.53-2.69 (3B. m). 2.85-3.01 (4H. m). 3.15 (IH, m), 
5.64 (IH, dd. J=2.0Hz, 5.8 Hz), 6.88-6.93 (3H, m), 7.13 (2H, d, J=8. 6 
Hz). 7.20 (IH, d, 1=5.0 Hz). 

25 mmm3 2 4-[(4,5.6,7-5=-h7kHa^>y[b]5^X2^-4— r;W:r=^^v']^> 

mmms 2 tmU(D-:^m^m\f^x. 6,7-f^t: h*n^>\/[b]^x>-4(5H)-:t- 

>J&^e» 4.5,6.7-5^h^t: HP^>V[b]5^X>-4-:^-— ;i/$r#>S:. :Ln^mm 
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5 'H NMR (CDCI3) 6 1.80-2.15 (4H. nO. 2.61 (2H. t. J=7.4Hz). 2.76 (IH, 
m), 2.78-2.94 (3H. m). 3.68 (3H, s). 5.33 (IH. t. 1=4.4 Hz), 6.91-6.95 . 
(3H, m), 7.08-7.15 (3H, m). 

nmmS 3 4-[(2,3-e?fcHn-lH-'f >7*>-W;l/):t=^^S^]-3.5-5^7;V:^P 

10 (E)-3-[4-[(2.3->^t HP-lH-f ^7^^-1-f ;i/):*"^>']-3, 5-i?7;W:rn7 
a:r:;l/]-2-:/D^>i^;<?^>>l^ (0.52 g> 1.6 mmoOv iJ-'^UC'A (1.2 g> 7.9 
aunol), 5^h^bHD:75> (3 mU ^XZS^^J-Ji^ (7 mL) ©^g-grtllci: 
(0.80 g, 3.2 mmol) %ijn^, mWC-mmWl^t^io im^mM (20 mL) 

/f=yy^^ (^it^U->/WSIx^;V=lO:l) Timaiib. ^®{fc;'&®5£#fc. 
^ 60%. 

»H NMR (CDClg) 5 2.34-2.40 (2H. m). 2.61 (2H. t. J=7.5Hz). 2.81-2.91 
20 (3H. m). 3.20-3.30 (IH. m), 5.61 (IH, t, J=4.4Hz), 6.72-6.78 (2H. m). 
7.16-7.22 (IH, m), 7.29-7.31 (2H, m), 7.34 (IH, d. J=7.4 Hz). 

3 4 3, 5-5^7;i/:^-n-4-[(2, 3->?t HD-lH-r >7*>-i--r ;v):^-=^'>] 

##0-!l3 8 t[^mo^S*ffl''^T. 3.5->'7;V^a-4-[(2,3->?t I«a-1H- 
25 -r>7^>-l-<jl'):r^v']'^>'fe*>:^D/^>B£^^''l'*'-^^ ^M^k-^i^^^^Co 
IR^ 75%. 

88-89 (wmx5^;i/— ^^iJ->d^e.s^a). 

'HNMR (CDCIP 62.34-2.40 (2H. m). 2.67 (2H. t. J=7.5Hz), 2.81-2.92 
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(3H, m), 3.20-3.30 (IH. m), 5.62 (IH, t, J=4.4 Hz), 6.72-6.80 (2fl, m). 
7.17-7.23 (IH, m), 7.29-7.36 (3H, m), 

^iS^ 3 5 4-EC2, Z-Jh: H a-i-iy h^>^)-m-^ >'f>-l-^M 

2, 3->?t: Ha-4-(7x::i;V^ h^>')-lH— T >-7^>-l-?r— 4-[[2,3->? 
t Kn-4-(:7xZi;P:jt h^i^)-lH-f >7*>-l— f JW:^-;^rS^]'^>if>yo/t> 
ifttft. $^fc##«a|4 t|^^o:;&i5fe^ffiViXx 4-[[2.3-5;b 
KP-4-(73:n;M h4^v')-lH— f >7^>-l~r;W:t^i/]^>if>yD/t>m 

iR^ 27X. 

111-111.5 r (z^X.^Jl^JL-^Jl—^^^>i!)^&nm^)o 
•H NMR (CDCl,) 5 2.10-2.30 (IH. m). 2.50-2.60 (IH, m), 2.67 (2H. t. 
J=7.9 Hz). 2.40-3.00 (3H, m). 3.09-3.14 (lH, m). 5.12 (2H, s). 5.74 
15 (IH, dd, J=6.7Hz, 4.4 Hz), 6.85 (IH. d, J=8.0 Hz). 6.94 (2H, d. J=8.6 
Hz), 7.05 (IH, d, 1=7.5 Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m), 

mmm s e 4-[[2, 3->?k h n-6-(7x-;p;< h+>')-iH— r >5^>-i— r;n 

iR^ 40X. 

'H NMR (CDCI3) 6 2.10-2.30 (IH. m), 2. 53-2. 55 (3H, nO, 2.75-2. 94 (3H, 
m), 3.01-3,10 (IH. m). 3.68 (3H. s). 5.01 (IH, d, J=11.7Hz), ,5.06 (IH, 
25 d, J=11.7 Hz), 5.68 (IH, dd, J=6. 5 Hz, 4.9 Hz). 6.-91-6.96 (3H, m). 
7.03 (IH, d, J=1.7 Hz), 7.08-7.20 (3H, m), 7.31-7.43 (5H, m). 
mmms l 4-[[2.3->^t Fn-6-(7a:Zi;PpC h^-»-lH— T >5'>-l— TJW 
v] ^ >-tf > y n A >@g 
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0mm 4iimm<D:^^^m^-T:. 4- [ [2, 3-$^ t f d -e- (:7 x ^ h ^ s^) - 

i\SL^ 51%. 

m.^ 106-107 "c (-:^-rv:/Dt?;vx-"r;i-— 

5 'H NMR (CDCI3) 5 2.14-2.25 (IH, m), 2.51-2.63 (IH. m). 2.67 (2H, t. 

8.0 Hz). 2.79-2.95 (3H. m). 3.01-3.10 (IH, m), 5.01 (IH, d, 1=11.8 Hz), 
5.06 (IH. d. J=11.8Hz). 5.69 (IH, t, J=4.8Hz). 6. 92-6.96 (3H. m). 
7.05 (IH, d, 1=7.9 Hz), 7.14-7.20 (3H, m), 7.20-7.43 (5H. m). 

10 n/t>m;<^Jl^ 

4-t h*a^5^^>if>:^D/1>^^^;i' (4.1 g. 22 fflmol) SrT^h^bHP 

yy> (50 ml) -30 \zxmi^vtco ^n\z Qo-i-^y^y- 

)V m% ee) (3.0 g. 22 nunol), \A' -(.rVz^tl)V-^-:^)V)-y}d^'J ':^> 
(5.66 g> 22 mmol) ^^XSh^J:^^)V^:^y ^ > (5.6 mL> 22 mmol) 

15 X. -30 x: \zx 23 i^KS^Ufe. ;!K&JP^T, l^ggx5^;i/tcTambfe. 

mi^xnr:im^m^-^^):^^}^^^^^^^^^^ (^^t^>*^e.^=^u->/ 
TOx5^;v=io:i) izxm&vx. mmih-^m (4.4 g. jr^ 66«) sufe^t^ . 
mtLxntdo 

20 mmms 9 (R)-4-[(2,3-s?hHP-iH-f >7*>-i-r;w:t4^i^]^>'i^>:^ 

||Jg^J3 8 t|g:m©:ti**ffiV>T. (S)-l-^>yy-;Va: 4-kHD^->^ 

^»!l4 0 (S)-4-C(2.3-i^t: HP-lH-f ^x^-l-f >'V')^=^>'1^>*'^>^ 
25 PA>M 

(^^^1) 

4_[(2. a-e^t Ho-iH-f yy'y-i-'i JV)^^iy]^y-^>:^^^^>'^ (100 

mg) S^^fg'*i^D'7h^77^- : CHI RALCEL OJ (50 
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mmlDXSOO nun. ^^^izJVit^xmm) > : ^^V-yXJi^y-JVyhO 

7;i/:tD0^=9O:lO:O.K SSii : 80 mL/min, :^^AUB. : 50 "C) ^ffll^^T 
^5JbT^{b-&^ (36 mg) :iF^it^m<DWmmt (+) 

5 (S) -4- [ (2, 3->? t: H n-lH-T >7^>-l— T ;p) ^ >-fe'>:/0/1 

(4.4 g. 15 mmol) ^y^i$^/—Jl (50 mL) iM^Ti^mit-r h 

^J^A:i(^mm (25 mL) ^M^X. ^^\ZX 18.5 l^r^^bfc. ZLtlkZlM 

^mm (25 mL) srjp^T. mm:L^)Uzxmmvft, mmmtima'k.myif^iz 
xm^v. m^-^ho^M.^m^x^mi^rco ms.TmmLx%^tir:im^^ 

10 ^^1)->\ZXm,^VX. m^l^^ (4.2 g, 96% ee) Ctl^v^-f VT' 

Dtf;PX— 7^;P (70 mL) i^:^t>-> (70 mL) ©?g-&^i«;&^e>Wi^^bT> ^ 
m^-^m (2.3 g> 99. 4« ee, iR^ S6%) ^M^^^iiVX^^o i^ltf^^'A 
atUT 0.67 g (IR^ n%. 9735 ee). ^ & IC^HJife^^LT 0.16 g (IR^ 
4!i;. 92% ee) (Dm.m^^m^%t^. 

15 112-113 t: (^— <^CS) . 

[aln" +28.9° (c 0.997> CHClj), 

IR (KBr) V cm-': 2938, 1694, 1510, 1232, 957, 829. 76U 
'H NMR (CDCl,) 6 2.20 (IH, m). 2.55 (IH, m), 2.67 (2H, t. J=7. 6 Hz). 
2.92 (2H. t. J=7.6Hz), 2.92 (IH. m). 3.13 (IH. m). 5.73 (IE. dd, 
20 J=4.4 Hz. 6.8 Hz). 6.94 (2H. dt J=2.6 Hz. 8.4 Hz). 7.16 (2H. dt. J=2. 6 
Hz. 8.4 Hz), 7.23 (IH. m), 7.30 (2H. m). 7.42 (IH, d, J=7.2Hz), 11.0 
(IH. br s). 

mMmA 1 (R)-4-[(2,3-e^t:HD-lH— r>5^>-l— rJU):^^>']^>-tf>:/ 

25 i^^m 1 ) 

4-[(2,3-i?b HO-IH— r >x>-l— r;W:t^'>]^>if>:/a/'^>^ (100 
mg) ^nm&^i^U-^h^'yyyC- (*^A : CH I RALCEL OJ (50 
mmlDXSOO mm, y-f-feJHb^XHiSi) , : ^^^-tJ-V/XiS^y-Jl^/ h U 
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y)V:tuWM=dQ:lO:OA. SSS : 80 inL/inin> ^ AiS^ : 50 X:) ^fflV^T 
^JSLVX^Mit-^m (38 mg) ^nito :i^it^m<Dmytmt (-) 

|^»J 4 0 tl^^t<35:J^t*tCj: (R)-4-[(2. 3-$;t HD-lH-'f ^^^^-l-f 

(99. ox ee) 398;> H-;;*:^ (97X ee) 20«, BH^^C^ (9.2!« ee) 7X, 

sfe,-;^ 110-111 "c (m—'A^) o 

-28.8° (c 0.997. CHCl,). 
IR (KBr) V cm-': 2938, 1694. 1510, 1232, 957, 829. 761. 
10 'H NMR (CDCl,) 5 2.20 (IH. m). 2.55 (IH, m). 2.67 (2H, t. J=7.6 Hz). 
2.92 (2H. t, J=7.6 Hz), 2.92 (IH, m), 3.13 (IH. m), 5.73 (IH. dd. 
J=4.4Hz, 6.8 Hz). 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (IH, m), 7.30 (2H, m). 7.42 (IH. d. 1=7.6 Hz). 11.0 
(IH. br s). 

15 mmM4:2 4-[(4.5,6,7-xb^tHn'<>y[b]^X>-4-fJV):r^>']'^> 
4 ilim<©:*^*fflViT>' 4- [(4, 5. 6, 7-5^ b ^ t H n^>y [b]5^X 

54%. 

20 Mj^ 87-89 r (>?X5=';UX— '\^1^->30>e»S^ft)- 
»H NMR (CDCl,) (51.79-2.17 (4H, m), 2.66 (2H, t, J=7.4Hz), 2.76 (IH, 
m), 2.87-2.95 (3H. m), 5.33 (IH. t. J=4.4 Hz). 6.91-6.96 (3H, m), 7.09 
(IH. d, 1=5.2 Hz), 7.14 (2H, d. J=8.6 Hz). 

mmM4: 3 4-[(6-:;^n^:-2.3-vb Kn-iH-f >y'>-l-< JV):t^zy'\^>-^ 
25 >zfun>m)f^^JV 
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i5^/>*^e»0iR^ 8458. 

'H NMR (CDCl,) 5 2.20 (IH, m). 2.51-2.64 (3H. m). 2.79-2.94 (3H. dO, 
3.06 (IH, m). 3.68 (3H. s), 5.68 (IH, t. J=5.0 Hz), 6.91 (2H, d, J=8.6 
5 Hz). 7.10-7.15 (3H, m). 7.40 (IH. dd, J=1.8Hz, 8.0 Hz), 7.53 (IH, d, 
J=1.3 Hz). 

^JS*«|4 4 4-[(6-yo^-2.3-v?t h'D-lH-1' >y^>-l-^ )y>:t^zy]^>'if 

0mm4iimm<o:^^^m\^^x. 4-[(6-yD^-2,3-$^t Kn-m-r >^>- 

10 l-<;W:t^->]^>'tf>>^a/t>Kj><5^;i'*>SS®Yb'&#r*#/S:. iCim 59X. 
M 108-109 X: (z^JL^Jl'JL-y^Ji — ^=^^■y•>;0>^Mi^^). 
'H NMR (CDClj) (5 2.20 (IH, m). 2.57 (IH, n). 2.69 (2H, t, J=8.0Hz), 
2.85 (IH, nO, 2.96 (2H, t, J=8.0Hz), 3.06 (IH, m), 5.68 (IH, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8.6Hz). 7.10-7.19 (3H. m), 7.41 (IH. 

15 dd, J=1.9Hz, 8.1 Hz), 7.54 (IH, d, J=1.4 Hz)„ 

mmM4 5 4-[(2,3-i^t: Ho-6-7xn;WH-'r >y=>-l-^ M:t=¥>^}^> 

mmm2 2 tmm(o:^m^m^^x. 4-[(6-ya^-2,3->^t:Hn-iH— ' 
20 ^m^nrzo mm n%o 

121-122 t: ($^x5^;par-^;^ — N^^tJ-^O^eSjJSS). 

•H NMR (CDCl,) 5 2.25 (IH, m), 2.60 (IH, m), 2.68 (2H, t, J=8. 0 Hz), 
2.90-3.00 (3H, m), 3.17 (IH, m), 6.78 (IH, dd. J=4. 5 Hz, 6. 5 Hz), 6.97 
(2H. d. J=8.6 Hz). 7.16 (2H. d, 1=8.6 Hz). 7.27-7.63 (8H. m). 
25 ||Jfi^j4 6 4-[(2-pt5^;P[l,r-t':7x:iJW-3-<;W;;t h=^^>']'>^>if>:/o 

2-^5^;u-3-b*:7airL;i/>c^y-ji.;{)^e»^M<k'&#i^#;fe. JiX^ six. 
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'H NMR (CDCg 52.24 (3H, s), 2.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 
J=8. 1 Hz). 3.67 (3H, s), 5.06 (2H, s). 6.95 (2H, d, J=8. 6 Hz), 7.14 
(2H. d, J=8.6 Hz), 7. 22-7.44 (8H, m). 

5 nmm47 4-[(2-p^^jp[i,r-tf7xn;w-3— r;w:>^ i-^>']^>if>yn 

mmm 4 <h muo:^f^^m v^t, 4- c (2-^^ ^)vu,v-^yx. -3— r ;w 
:Ah^>'i^>'^>^T^^^>M;^'^)i^i!)^^^m<t-Bm^mrzo jr^ sax. 

154-155 V, (S^KX5^;P— ^^-y-^js^enj^ffi). 

10 'H NMR (CDCI,) 5 2.24 (3H, s). 2.66 (2H. t. J=7.9Hz), 2.92 (2H. t. 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H. d. J=8. 6 
Hz), 7.24-7.44 (8H, m). 

Slife^j4 8 4-[(4-:7'n^-2,3->^fc HP-lH-r >5^>-l— r;V):^^$^]^>-if 

15 #%0a 3 2 i|^:||®:&SSffiViT. 4-r^n^:-i-r 4-:/n^- 

'H NMR (CDCI,) 6 2.22 (IH, m), 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3.12 (IH, n), 3.68 (3H, s), 5.78 (IH, dd, J=4.6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8.6 Hz), 7.09-7.16 (3H, m), 7.34 (IH, d, J=7.5 Hz), 7.46 (IH, d, 
J=7.8 Hz)o 

mmm4 9 4-[(4-:/Pt-2,3-5^b Hd-IH-Y >5^>-l-l'JW:*-^e^]'^>i? 
25 0%m4tmM<D:^^^^^^'^. 4-[(4-yD^-2.3->?t: Ha-lH— r >7^>- 

mjk 112-113 r (i^x5^;ux— /\:^^tJ->d^e»ii^^). 

'H NMR (CDClj) 6 2.20 (IH, n), 2.57 (IH. m), 2.67 (2H. t, J=8.0 Hz). 
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2. 87-2. 98 (3H. m), 3.14 (IH, m), 5.78 (IH, dd. J=3. 5 Hz, 6. 6 Hz), 6.92 
(2H, d. J=8.6Hz). 7.09-7.17 (3H, m), 7.35 (IH, d, J=7.5Hz), 7.47 (IH. 
d. 1=7.9 Hz). 

mmmso 4-([4'-47aD-i,i'-tf7ji-;w-3-'<;M h^z^)^>^>'fu 

'H NMR (CDCl,) 6 2.60 (2H. t, J=8. 1 Hz). 2.90 (2H. t, J=8. 1 Hz), 3.66 
(3H. s). 5.09 (2H, s). 6.92 (2H. d. J=8.6 Hz). 7.12 (2H. d. J=8.6 Hz). 
10 7.38-7.54 (7H. m). 7.61 (IH. br s). 

mMMS 1 4-([4'-:j7DD-l,l'-tf:7ai— ^W-S— f;M h^5^)^>if>yD 

m^m 4 1 mm<D:^m^m Vi-r. 4- C W -^^ n n-i , i • -if ji— ;u] -z-^ )V 
>^h^>')^>if>yD/l>M^5^;i/3&>e»M^k;^il&^#fc. JR^ 52X. 

15 147-148 "c (»Bex^;v — ^=^+>->*^^W!®a). 

'H NMR (CDCI3) 5 2.65 (2H. t, J=7.9Hz). 2.91 (2H. t, J=7.9Hz). 5.09 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.39-7.53 (7H, 
m). 7.61 (IH, s). 

5 2 4-[(2. 3-S^t H D-4-7x-;P-lH-r >5*>-l— r;P):f =^^v']'^> 

20 ^>-:fu/^>WL^^)V 

mmm 2 2 iimU(o:^^^m^^x. 4-[(4-r^p^-2. z-v\l j?n-iH-f 

>-l » $^3 ^ >-tf > y n /t >^ i 7 X Jj? D >^;6i ^M^b 

25 'H NMR (CDCl,) (52.20 (IH, m), 2.51 (IH, m), 2.62 <2H, t, J=7. 1 Hz). 
2.90-3.01 (3H. m), 3.19 (IH. m), 3.68 (3H. s), 5.77 (IH, dd. J=4. 6 Hz, 
6.5 Hz), 6.96 (2H, d. J=8. 6 Hz). 7.15 (2H. d. J=8.6 Hz), 7.33-7.45 (8H, 
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^Mms 3 4-[(4-:7x:^;u-2,3-i^t Ha-iH— r >5^>-i— r;W:t4^>^]^> 
##«aj4 tl^^O^^SffiViTs 4- [(2. Z--J}z Hn-4-7ai— ;1/-1H-1' >x 

>-i — f ;u) v'] ^ >if > :/ D z'? >m^^)Vi!)^ e SS^b-a-^ 

5 65%. 

MM. 137-138 "C (e^x5^;wx— ^^t^>:^>^e>Si^^)o 

'H NMR (CDCI3) 5 2. 20 (IH, m), 2.52 (IH, m), 2.68 (2H. t. J=8.0Hz). 
2.91-3.01 (3H. m). 3.20 OH. m), 5.78 (IH. dd, J=4. 6 Hz, 6.5 Hz), 6.98 
(2H, d. J=8.6Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m), 

10 mmm5 4 4-([4*-hu:7;i':tp^5^;p-i,r-tf7x-;i/]-3-r;Mh^>^) 

'H NMR (CDCl,) 6 2.60 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0 Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.13 (2H, d, J=8.7 Hz), 
7.47-7.57 (3H, m), 7.66-7.70 (5H, m). 

mmms 5 4-([4'-bU:7;i'?rDj>t5^;i/-i.i'-f:7jcn;H-3— f;Wp^ h^z^) 

4 1 mm(D:^^ ^m^^T. 4- ( [4' - h u 7 u ^ ^;u-i . 1 ' - tf 7 x 

20 — ;i/]-3-^ h^5^)'>^>if>>^D/t>iK^^;Pj0ie,^^-fb'&^?£#fec IK 
2^ 53!i;. 

S6;^ 144 1: (»mx5^;i/— ^^•y->}6^e.Sig^). 

»H NMR (CDCls) (5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz). 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.8Hz), 7.47-7.56 (3H. 
25 m), 7.66-7.09 (5H, m). 

mmM5 6 4-([2',6'-s^^5^;i/-i, r-tf 7xx;i/]-3— r;i/;>t }^^iy)^>^ 

^Mm2 2 hmU(D:^^tim^^x. 2.6-x;*^;U7xx;P3j^n>Bg3&^e>^S 
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NMR (CDCl,) 5 2.01 (6H, s), 2.59 (2H,. t. 1=8.1 Hz), 2.89 (2H. t, 
J=8.1 Hz). 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8. 6 Hz). 7.09- 
7.20 (7H. m). 7.38-7.44 (2H. m). 

0^m4tmm(D:^m^m\f^x. A-ar . 6' ->?;<5^;p-i, i' -tf:7air:;w-3- 
m/^ 136-137 x: mmjL^ji — ^s^ii-yib^^nmm). 

•H NMR (CDCl,) 5 2.00 (6H. s). 2.64 (2H, t, J=8.0 Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H. s), 6.90 (2H, d, J=8.6Hz), 7.08-7.25 (7H, m), 
7.35-7.50 (2H, nDo 

nmns 8 4-[[3-(7jcn;u^ h4^>/):7x— h^iy]^>i£>':fu/'^> 

'H NMR (CDCI3) 5 2.59 (2H, t, J=8. 1 Hz). 2.89 (2H, t. J=8. 1 Hz), 3.66 
(3H. s), 5.01 (2H, s). 5.07 (2H. s). 6.86-6.94 (3H. m), 7.01 (IH. d, 
J=7. 5 Hz). 7.07-7.12 (3H, m), 7.25-7.45 (6H. aO. 
^jSfiMS 9 4-[[3-(7xr:;P:?t h^>')7x— h^^^>']^>-tf>:/D/l> 

m 

107-108 t: (mk:x.=^}i — N^'tJ->7&^e>SM®). 
•H NMR (CDCl,) 5 2.65 (2H. t, J=7.9Hz), 2.90 (2H; -t. J=7-9 Hz), 5.01 
(2H, s). 5.07 (2H, s). 6.87-6.94 (3H, m). 7.01 (IH. d. J=7.6Hz). 
7.06-7.13 (3H. m), 7.26-7.45 (6H, m), 

^mm^ 0 4-[(2,3->?k Kn-2,2->^pt5^;U-lH-l'>7^>-l-1';W;j-:^^v]^ 
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'HNMR (CDCl,) ai.l3 (3H, s), 1.23. (3H, s). 2.62 (2H. t, J=7.5Hz), 
2.73 (IH, d. J=15.4Hz). 2.86 (IH. d. J=15.4 Hz), 2.93 (2H. t. J=7. 5 
10 Hz). 3.86 (3H. s). 5.28 (IH. s). 6.98 <2H. d, J=8.6Hz). 7.11-7.27 (6H. 

mrnm e l 4-[(2. 3->?t fd-2. 2-i;';'^^;wH-r yy^y-i-^i 

^^mA.iinmo-^m^m^^'T. 4-[(2. s-e^t yu-i, i-z^^^)v-m-i > 

46X. 

'HNMR (CDCI3) (51.13 (3H, s) . 1.23. (3H. s). 2.68 (2H. t, J=7.3Hz). 
2.73 (IH. d, 1=18.9 Hz). 2. 87 (IH. d. J=18.9Hz). 2.93 (2H. t. J=7. 3 
Hz), 5.28 (IH, s). 6.98 (2H. d. J=8.6Hz). 7.00-7.27 (6H. m). 
20 ^-mm^ 2 4-[(2,3-5?kFO-5->^5^;^-lH-'r>X>-l-1'>'^)^^'>3^>•tr 

#5^-^3)3 2 2,3->?b HD-5-;<5^;l/-lH-r >x>-l- 

:t->>6^^ 2.3->^t Hn-5-::*5^;U-lH-r>5*>-l-:^-;i^S#fe. ^ti^^ 

25 ^mit^i^^ntco 2.3-i^t:h*o-5-p^5=-;WlH-r>-x>-l-:^>:5»^e»®»R 

I 

99%. 

'HNMR (CDCl,) 5 2.21 (IH, m), 2.36 (3H. s). 2.50 (IH. m). 2.61 (2H, t. 
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J=8.2 Hz), 2.82-2.91 (3H, m), 3.10 (IH, m). 3.68 (3H, s). 5.69 (IH, dd, 
J=4.0 Hz, 6.5 Hz). 6.92 (2H. d, J=8. 6 Hz), 7. 05 (2H. d. J=8.6 Hz), 
7.14-7.16 (3H, m). 7.30 (IH, d, J=7.7Hz). 

6 3 4-[(2. 3->?h Ha-5-;pt5^;l/-lH-f >7*>-W;W^4^'>]^>-tf 

m^m4 iimmM^^m^^T. 4-[(2.3-v't HP-5-;*5^;WlH-f 

i-'f;i'):t4^i^]^>if>:/PA>m;>^^;p*^e.^M<b-&i^<£#fe. jr^ 3ix. 
108-109 X2 (':?x5^;i/x-T-;i' — ^=^^"!J->*^e»BJ^a). 

'H NMR (CDCI3) 5 2.20 (IH, m). 2.36 (3H, s), 2.51 (IH, m). 2.67 (2H. t, 
J=8.2 Hz).. 2.80-2.94 (3H, m), 3.14 (IH, m). 5.69 (IH, dd, J=4. 1 Hz. 
6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3fl, 
in), 7.30 (IH. d, 1=7.7 Hz). 

e 4 4- [(2. 3-5? t Ha-7-;*^;i/-lH— r >^>-l-^JV):t^iy'i^>'ii 

3 2 iimU<D:&t^^m^'^T. 2, a-v't H P-7-j>^5^;i/-lH-f >v^>-l- 
:t>/&^e. 2,3-v?l:iHo-7-pt5^;i'-lH— r>5^>-l-:t-;U<lr#fc, Jin<£## 

^^'fb'&i^^#fe. 2.3-i?t Hn-7-^5^Jl/-lH-f >^>-l-:t>*^&®lR 
m 57JI5o 

'H NMR (CDCip d 2. 21-2. 49 (2H. m), 2.30 (3H, s). 2.62 (2H, t, J=7.4 
Hz). 2.85-2.97 (3H, m). 3.18 (IH, m), 3.68 (3H, s), 5.74 (IH. dd, 
J=2.0Hz. 6.5 Hz), 6.91 (2H, d, J=8.6Hz). 7.06 (IH. d, 1=7.3 Hz), 
7. 13-7.23 (4H, m). 

nmme 5 4-[[4-(4-7aiy^v'7j-/=^s^):7i-;Wpt h=¥>'1-^>^>y 

t 4- (4-7 X y 7 y ^ v) ^ >>?;P7;i.n e»^®'fk'&^=S: Sfeit^ 
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'HNMR (CDCl,) 5 2.60 (2H, t. 1=8.1 Hz). 2.90 (2H, I, J=8. 1 Hz). 3.66 
(3H. s), 4.99 (2H, s). 6.89 (2H. d. J=8. 6 Hz). 6.99-7.13 (IIH. m), 
7.31-7.40 (4H. m). 

5 mmmeQ 4-[[4-(4-:7x/4^$^7x7^S^)7x-;H:>^h^v']'^>'"€>y 
mmm4iimU(0:^^^m^^X. 4-[[4-(4-:7a:/^>/:7x/^>-)7ai^ 

mj^ 167-168 x: (S^^x5^;p— ^=^^-y->j5^e>Sig^). 

10 'H NMR (CDCl,) 5 2.65 (2H, t, J=8.0Hz). 2.91 (2H, t, J=8.0Hz), 4.99 
(2H, s). 6.91 (2H. d, J=8.6Hz). 6.99-7.15 (IIH. m). 7.31-7.40 (4H. m), 

mmme 7 4-[[4-[4-(hU:7;i/:e-Dpt h^5/)r7xy^'>]:7a::^;Wpt 

mmms 2 tmmo-^^^m^i^x. 4-[4-(hU7;i/:tn^h=^^v')r7xy=^ 
15 $^]>^>XT;v5*fcH3&^^ 4-[4-(hU7;v:tn^ b=^>')7x/:^^>']^>i^;v 

^z^-\^>i^)i7jvn-)Vii>ia^m^t^m^B^B^^vxmrco 4-[4-(h u 

20 'H NMR (CDCl,) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t. J=8. 1 Hz), 3.67 
(3H. s), 5.01 (2H, s), 6.90 (2H, d, J=6.7Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H. m). 7.41 (2H, d, J=8.6Hz). 

mmme a 4-[[4-[4-(hU7;v:t-D^ h^>')r7xy^'>37x-;i/];>^ 

25 0%m4i:mm(O:^m^m^^X. 4-[[4-[4-(hU:7;U:ta^h^>')7x/ 
iRi^ 87SI;. 

SIlJ^ 137-138 t: (8^eix5^;i/— ^N^^iJ-^A^e^lfijg^). 



wo 2004/041266 



224 



PCTAIP2003/014139 



•H NMR (CDCI3) 6 2.66 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.01 
(2H. s). 6.90 (2H. d, J=8.6Hz). 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d. J=8.6 Hz). 

mmme 9 4-[[4-([i,r-if7xn;w-4-rjv:f^i')7a:nji/]^ h+e^]^ 
t 4-([i, r-t?7a:-;W-4-f ;i/:t^i/)^>i?;pr;pa— ;pdie>^{k;'&4& 

*e6«)^5fci:UT#fc. iR^ 1335. 

'H NMR (CDCij) 6 2.60 (2H, t, J=8.0 Hz). 2.90 (2H. t, J=8.0Hz), 3.67 
10 (3H, s), 5.01 (2H. s), 6.91, (2H. d. J=8.6Hz). 7.05-7.14 (6H. m). 
7.30-7.48 (5H, m). 7, 55-7.58 (4H. m)o 

^mm4iimm<D:&m^m\^x. 4-[[4-([i. r-tfr'x^;w-4-'r Ji/:^*^^) 

84%. 

196-197 x: (mm:r.^)i^^=¥'^>f)^^nmm)o 

•H NMR (CDCl^ 6 2.66 (2H. t. J=7. 9 Hz), 2. 92 (2H, I, J=7.9Hz), 5.01 
(2H, s). 6.92 (2H, d. J=8.6 Hz), 7.05-7.13 (6H, m). 7.31-7.48 (5H, m), 
20 7.55-7.58 (4H, m). 

mmm? l 4-[[4-[4-(7xn;M h^^i^)7x/4^>']7x-;P]>>4^^]^ 

t 4-[4-(7x-;i/>t h=^>')7xy^>']^>>';uT;i/q-;i/7&^e>^®'fb:-&i^ 

25 S:efe«&5^i:UT#fe. iR^ 24!!;, 

'H NMR (CDCl,) 6 2.60 (2H, t, 1=8.0 Hz), 2.89 (2H, t, J=8.0 Hz), 3.66 
(3H, s), 4.97 (2H. s), 5.05 (2H, s). 6.88-6.97 (8H, m), 7.11 (2H, d, 
J=8.6 Hz). 7.34-7.47 (7H, m). 
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^mm4:tmU<D:^m^m^^X. 4-C[4-[4-(:7q^-;i/^ h^-»7a:y:^->] 
5 55%. 

180-181 r (i^rnx^;)/— ^^+i->:«)ie>SM^)o 
'H NMR (CDCl,) 5 2.65 (2H, t. J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, 1=8.6 Hz), 
7.26-7.45 (7H. m). 

10 mmm? 3 4-c(2.3->?t:FP-5-pth^v'-iH— r>'x>-i-'r;w:r^>']^> 
3 2 tiiii(D:s-^fe^fflViT> h^->-i— r >is^y >^^^ 5-^ 

15 m<\:'tmt:m'&m^iivx^^o i-;^h^>^-i-<>yy>ii)>^<Diim 14%. 

'H NMR (CDCI,) 6 2.19-2.29 (IH, m), 2.47-2.58 (IH, m), 2.61 (2H, t, 
J=8. 1 Hz), 2.82-2.88 (IH, m), 2.91 (2H, t, J=8. 1 Hz), 3.08-3.19 (IH, 
m), 3.68 (3H. s), 5.66 (IH. dd, 1=3. 6 Hz, 6.5 Hz). 6.78-6.82 (2H. m). 
6.91 (2H. d. 1=8.6 Hz). 7.12 (2H, d, J=8.6Hz), 7.31 (IH. d, J=8.2Hz), 
20 nmni 4 4-C(2.3->^fc:KP-5-^ h^v^-m-f >-7^>-l— r>»l'):^^>']'^> 

m^m4i:mm(D:j^^^m^^x. 4-c(2.3-:^t h=^'>-iH-'r>7* 

67!So 

25 87-88 "C (mkJ:.^)V—^^^>ti^hmB^)> - 

'H NMR (CDCIj) 6 2.18-2.28 (IH, m), 2.46-2.59 (IH. m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.90 (IH, m), 2.92 (2H, t, J=8.0 Hz), 3.06-3.17 (IH, 
m). 5.68 (IH, dd, 1=3.6 Hz, 6.5 Hz), 6.74-6.82 (2H. b). 6.92 (2H, d. 
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J=8.6 Hz), 7.14 (2H, d, J=8.6Hz), 7.31 (IH, d, J=8.2Hz). 

mmm7 5 4-[(5-:^nP-2.3-e^h}<0-lH-l'>-r>-l-'f;l/)::i-^i/]^>-tf 

'H NMR (CDCl,) 5 2.16-2-. 27 (IH. m), 2.49-2.59 (IH, n), 2.62 (2H, t, 
J=8.2Hz), 2.83-2.90 (IH. m), 2.91 (2H, t, J=8.2Hz). 3.05-3.17 (IH. 
10 m), 3.68 (3H, s). 5.67 (IH, dd. J=4. 3 Hz, 6.6 Hz). 6.91 (2H, d. J=8.6 
Hz), 7.14 (2H, d, J=8.6Hz), 7. 1 9-7. 33 (3H, in)o 

mi&m? 6 4-[(5-5^DD-2.3->?t HD-IH— r>-7^>-l-f;i/):t^^>']'^>-fef 

4 t.mi^<o:i^^^m^>x. i-ia-^ u n-2. 3->^ 1 1< a-m-f >5*>- 
mM, 136-137 x: (mm:r.^)v — '\^v->i)^^n^^)o 

'H NMR (CDCl,) 6 2.17-2.28 (IH, m), 2.51-2.62 (IH, m), 2.67 (2H, t, 
J=7.9 Hz). 2.85-2.90 (IH. m). 2.93 (2H. t. 1=7.9 Hz). 3.06-3.17 (IH. 
m). 5.67 (IH. dd. J=4.4 Hz. 6.6 Hz). 6.91 (2H. d. J=8.6Hz). 7.14-7.33 
20 (5H. m). 

7 7 4-l(5-yjU:tU-2. 3->?t KD-lH-'f >y^>-l-^ M?t=¥>'l^> 
4- [ (5- >r O _2, h F D -IH— r > 5* >- 1 -'T ;W :t ^ > y n /'^ > 

m:^^)v^mt> ^^\zm^m4t:n^<D-:fsm^m^^^x. 4-[(5-:7;i/:r 
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Wm^ 124-125 x: ($;x5^ji/x-5^;v— ^^-ti->*ie>fl^ft). 

'H NMR (CDCls) a 2. 18-2. 29 (IH, m), 2.50-2.62 (IH. m), 2.67 (2H, t. 
J=8.0Hz), 2.85-2.89 (IH, n). 2.93 (2H. t, J=8.0Hz), 3.07-3.18 (IH, 
5 m), 5.68 (IH, dd, J=4. 1 Hz. 6.5 Hz). 6.90-6.98 (4H. m). 7.15 (2H, d. 
1=8.6 Hz). 7.33-7.37 (IH, in)o 

^Mm? 8 4-[(2,3-i^l:i HD-5-^5^;i/-lH-'f >'7=*>-l— f 

[(2,3->^t: y<n-5-p^5";i/-lH— r >X>-l-<r;V):^^5^]^>if>:/D/t>j^pt 

5=-;i/Sr#^. tftjbc. •^^\z.^^m^hnmoy:f^^^m^^x. 4-[(2.3->?tH 
D-5-pt9";wiH-'r >5^>-i-f ;W:^^v']^>if >:/D/i>m;*5^;U3&^^^® 
15 iM-^m^nit, ^-:^^)v-i-t>^y>ii^^<Dmm 29x0 

iia!;i^ 74-75 v. (>?x5^;wx— ^=^ii->d^&S^gffi). 

•H NMR (CDCI5) 62.13-2.25 (IH. m), 2.34 (3H, s), 2.49-2.60 (IH, m), 
2.68 (2H. t. J=8.0 Hz), 2.80-2.91 (IH. m), 2.92 (2H. t, J=8.0Hz), 
3.04-3.13 (IH. m), 5.69 (IH. dd, J=4. 5 Hz. 6.5 Hz). 6.94 (2H, d, J=8. 6 
20 Hz), 7.10-7.19 (4H, m). 7.24 (IH, s)„ 

mmm ? 9 4-[(2, s-s^t h n-e-p^ h^s^-m-^ >^>-i— r ^w^^'^]'^^ 
25 4-t Ho^r>/^>if>7'p/i>is^5^;i/i 6-^ 

4-[(2.3->^fc Ho-6-^ h^v-lH-'T >-7'>-l-'1';W):t^'>]'^>^^>^P>'^> 
m^^)\^^mc^. $e»fc##i»j4tig«|©:?^^*ffl^i-C, 4-[(2,3-i^l:: 
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'H NMR (CDCl,) 6 2.14-2.25 (IH. m), 2.51-2.63 (IH, m), 2.67 (2H, t, 
J=8.0Hz). 2.79-2.88 (IH, m). 2.93 (2H. t, J=8.0Hz), 3.01-3.09 (IH. 
5 m), 3.79 (3H, s), 5.69 (IH, dd. J =4. 8 Hz, 6.5 Hz). 6.86-6.97 (4H, m), 
7.13-7.20 (3H, m)c 

mmms 0 4-[(5-yD^:-2,3-i>t Kd-IH— r >5*>-l-f 

10 i-^>^y—jv^^:^o m^. -^Btz^^ma 3 iimU(7^:f5^^mi^^x. 4-t: 
HD=^^i/^>if>yD/t>^^5^;Pi: 5-:fu^-i-'i>yy—ji^if^Pi 4-[(5- 

"Simrco M^. ^^\zmmm4tmm(D-:/^m^m^>x. 4-[(5-yDqE-2,'3-e? 
k Hn-iH-r >5^>-i— f ;^):^-^v']^>•ff>yD/t>K>^5^;^*>e>^®'^t:'& 
Si;^ 133-134 t: (5?x^;i/x— — ^^ij->*^e>B^a)o 

'H NMR (CDCI3) (5 2.15-2. 27 (IH. m) . 2.47-2.59 (IH, m), 2.67 (2H, t. 
J=8.0 Hz). 2. 83-2.89 (IH. m), 2.92 (2H. t. J=8.DHz), 3.06-3.18 (IH. 
m). 5.66 (IH, dd, J=4.5 Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz). 7.15 (2H. 
20 d. J=8.6 Hz), 7.26 (IH, d, J=8.0 Hz), 7.36 (Ifi, d, J=8.6 Hz). 7.44 (IH, 
s). 

nt^ms 1 4-[(2.3->?t Hn-5-r7jcy:;|rv'-lH-'f >7^>-l-'f;W^4^>x]^ 

25 y^i^-i-<>yy>-;p^^fi^, m^o ^ i^\z0^m3 3 iimm<Di^m^m^^ 

J0^e> 4-[(2.3-$^t Ha-5-7xyj^^2^-lH— r>5^>-l-r;U):^=^'>]'^>if> 
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92-93 "C (>^x^;ux-5^;w— ^^1^>;6^&f|3^ia). 
•H NMR (CDClj) d 2. 18-2. 29 (IH, m). 2.50-2.61 (IH, m). 2.67 (2H. t, 
5 J=8.0 Hz), 2.81-2.90 (IH. m). 2.90 (2H, t. J=8.0Hz), 3.05-3.18 (IH, 
m), 5.70 (IH, dd. J=3.9Hz. 6.5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H. 
m), 7. 29-7.38 (3H. nO. 

mrnm S 2 4-[(2, a-i^h H n-i-:A^)V-m-^ )V) ^^^^v-] 

#l*e-e«»*tbT#:fe:. 4-^5^;i/-l-'f ^rJ^y >3&^e»©iR^ 4X. 
*H NMR (CDCI3) 6 2.15-2.28 (IH, n). 2.30 (3H. s), 2.48-2.57 (IH. m). 
15 2.62 (2H, t, J=8.iHz), 2.78-2.89 (IH, m), 2.91 (2H. t, J=8. 1 Hz). 

2.99-3.09 (IH, b), 3.68 (3H, s), 5.73 (IH, dd, J=4. 1 Hz, 6.7 Hz). 6.93 

(2H, d, J=8.6 Hz), 7.12-7.19 (4H, m), 7. 25-7.27 (IH. m). 

mMm^ 3 4-[(2,3->?t: KD-4-p^5^;V'-lH— f >7^>-l-'r;p)^=^>']^>if 

20 ^m^t:nu(oijm'^m^^x. 4- [(2, 3->>fc: HP-4-^^;>-iH-'r >f>- 

Sftjii 121-122 r ($?X5^;1/J:-5^;1/— ^:^1^->;6i&^j^g,). 
'H NMR (CDCI3) (5 2.16-2. 27 (IH, m). 2.29 (3H, s), 2.49-2.61 (IH. m), 
2.68 (2H. t, J=8. 1 Hz), 2. 79-2. 92 (IH, m), 2.92 (2H. t, J=8. 1 Hz), 
25 3.00-3.09 (IH, m). 5.73 (IH. dd. J=4. 1 Hz, 6.7 Hz>. 6.94 (2H, d. J=8. 6 
Hz). 7.11-7.19 (4H. m). 7. 25-7.27 (IH. in). 

SlJfi^JS 4 4-C(2.3->'b Ka-5,6-v?^ M^^l^'l 
>-tf > y D A >B& 7^ ^ JI^ 



wo 2004/041266 



230 



PCT/JP2003/D14139 



•H NMR (CDCI3) 5 2.14-2. 26 (IH. m), 2.49-2.60 (IH, m), 2.62 (2H, t, 
J=8-2Hz), 2.79-2.89 (IH, nO. 2.91 (2H, t, J=8.2Hz), 3.04-3.14 (IH, 
m), 3.68 (3H, s). 3.86 (3H. s), 3.89 (3H. s), 5.68 (IH. dd. J=3.6 Hz, 
6.6 Hz). 6.81 (IH, s), 6.91-6.94 (3H. m), 7.14 (2H. d, J=8.5Hz). 
^MmS 5 4-[(2,3->^t KD-5.6->?p^ h^i^-lE-i >^>-l-r Jl^):t^z^2 

m%m4iimm(D:^m^m\^^^. 4-c(2.3-i^t HP-5.6-i^;< h^^s^-iH—r 

^ 43Xo 

90-92 "C (i?x5^;vx— — ^+i^>5&ie)|?iiSft). 

^H NMR (CDCl,) 5 2.16-2.25 (IH, m), 2.49-2.61 (IH. m). 2.67 (2H. t. 
J=8.0 Hz), 2.80-2.91 (IH, m). 2.93 (2H, t, 1=8.0 Hz). 3.04-3.15 (IH, 
m), 3.89 (3H. s). 3.91 (3H. s). 5.69 (IH. dd, J=3.7Hz. 6.6 Hz), 6.80 
(IH, s), 6.89-6.96 (3H, m>, 7.15 (2H. d. J=8.6Hz). 
mmm S e 4-CC2, S-^? t K a-5-(4-pt5^;U7xx;P)-iH— r >'f>-i-^M 

3 2 tmM(D::^^^m^'^'C. 5-(4-^^;p:7a^-;i/)-i— r >ii-^ 
e» 5-(4-pt5^;P7xr.;v)-i-'f >^y-;i/^#fco mWio ^ 3 3 t 

I^<ll<^):&fe^fflViT. 4-1:: Ka^>'^>if>yD/1>^^5^;|/i: 5-(4-j>^5^;P 
7 i - ;U) -1 — r >^ >^ - JP*^ e> ^JS-fb-^^l ^ g t U T#fe. 5- (4-;>t ^ 

Jl^:7x-;i/)-i— f >^7>3$^e»<3DiR^ 31s;. 

'H NMR (CDCl,) 5 2.21-2.32 (IH, m), 2.40 (3H. s), 2. 52-2.62 (IH. m), 
2.63 (2H, t, J=8.0 Hz), 2.92 (2H, t. J=8.0Hz). 2.96-3.03 (IH. m). 
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3.15-3.26 OH, m). 3.68 (3H, s), 5.76 (IH. dd, J=4. 1 Hz, 6.6 Hz). 6.95 
(2H, d, J=8.6Hz). 7.15 (2H, d. J=8.6Hz), 7.23-7.26 (2H. m), 7.43- 
7.49 (5H. m). 

mmm s 7 4-[[2. 3->?t h □-5-(4-;*5^;i/7x-;v)-iH-r >x >-i-r;v] 

m^m 4 1 mmo-;^^^^ v^t^ 4- [ [2. z->> 1 1^ □ -5- (4-p< g^;u:7 x. :=.)V) - 

JUl^ 68%. 

aH^ 159-160 t: (»g|x5^;P— ^^ii->>$^8.Si^^). 
10 'H NMR (CDCI3) ^2.20-2.31 (IH. m). 2.40 (3H, s). 2.51-2.62 (IH. b). 
2.68 (2H. t, J=8.0Hz), 2.94 (2H, t. J=8.0Hz), 2. 95-3.00 (IH. m). 
3.14-3.22 (IH, m), 5.76 (IH, dd, J=4. 2 Hz, 6.6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H. d, J=8.6Hz). 7.23-7.26 (2H, m), 7.43-7.50 (5H, m)o 
MMMS 8 4-[[5-(4-7;P:^D7ain;P)-2,3-5?t ^n-m-^>^>-i-'i 

15 ;W:t^>']^>-t?>yD/i>M^5^;w 

5-(4-:7;i^^n:7xn;v)-i— r>iS^7— ;i/<^#fe, -^^iz^^ms 
3 iznm<D:^^^m^^x. 4-t Hn4^i^^>-fe*>ynA°>'^p^5^;v^ s-{i-y 

;v::i-n7ai-;w-i-'i' >^y-jvii^^mmit^m^&m^^ti^x%r^, 5- 
20 {i-y )V:tuy 2L=LJW-i-^ >^ y >ft^&(Oi[SL^ 3135. 

•H NMR (CDCl,) (5 2.19-2.31 (IH. m), 2. 52-2.62 (IH. m). 2.63 (2H, t. 
J=8.0Hz). 2.92 (2H, t. J=8.0Hz), 2.94-3.01 (IH, m), 3.14-3.25 (IH. 
m), 3.68 (3H, s), 5.76 (IH, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.09-7.16 (4H, m), 7.38-7.55 (5H, in)o 
25 SI»J8 9 4-[[5-(4-7;V':t07xr: ;W)-2.3-e^kl^D-lH-<>T'>-l-f 

#%«aj4 il^^©:3^}*&fflViT, 4-[[5-(4-7;i/:tD7xr:;i/)-2, 3->?t: H 
n -iH-r >-l-f ;W :*-=^^ '>] >if > y □ /I >it ;^ ^Jl^*^ <=> ^Bit^m & 



y/O 2004/041266 



232 



PCT/JP2003/014139 



mM, 169-170 x: (mmx.^jv—^^-t)->i)^^nm^)o 

•H NMR (CDCl,) 5 2.20-2.31 (IH. m). 2.53-2.64 (IH, m). 2.68 (2H. t. 
1=8.0 Hz), 2.93 (2H. t. J=8.0Hz), 2.95-3.01 (IH, m), 3.14-3.25 (IH. 
5 m), 5.77 (IH, dd. J=4.2Hz, 6.6 Hz), 6.96 (2H. d, J=8.6Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H. m), 

mmmS O 4-(>^^>y[b,d]:7^>-2-f;M h^>')^>-ff>ypA>^;>t 

0^m5tmm<O:&m^m^^X. 4-t KP^i^^>if>yn/1>^;A5^;U<t 
10 2- (^7 D D ^ > 1/ [b, d] 7 ^ >;!&i S mMih^m ^ a e«»5fc t L T# . 

IR^ 353;, 

■H NMR (CDCI3) 6 2.60 (2H. t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H. s). 6.94 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6Hz). 
7.32-7.58 (5H. m). 7.95 (IH. d. J=7.8Hz). 8.02 (IH. s). 

15 mt^n^i 4-(i?^>y[b,d]7 9>-2— r;i';j^ h^>')'^>if>yD/i>®? 

#%^4i:ra^©;&S<feffiViT, 4-(>?^>'V^[b.d]:7^>-2— r;W;><. h^v') 

m^. 175-176 1: mm:L=^}v—^^^>f)'^^ni^ik). 

'H NMR (CDClj) 5 2.66 (2H, t, J=8.0Hz). 2.92 (2H, t. J=8.0Hz). 5.18 
20 (2H. s), 6.94 (2H. d. J=8.6 .Hz), 7.13 (2H, d. J=8.6Hz). 7.32-7.58 (5H, 
m), 7.96 (IH, d, J=7.4 Hz), 8.03 (IH, s). 

^^J9 2 4-[(2.3->'t KD-5->'j:-;P-lH-'r'>7^>-l-'f;W;^-4^>']^> 
'H NMR (CDCl,) (5 2.20-2.31 (IH. m). 2.54-2.70 (IH. m). 2.62 (2H, t. 
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J=8.1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.98-3.04 (IH, m), 3.14-3.28 (IH, 
m), 3.68 (3H, s), 5.77 (IH. dd, J =4. 2 Hz, 6.6 Hz), 6.95 (2H, d. 1=8.6 
Hz), 7.15 (2H. d, J=8.6Hz), 7.32-7.60 (8H, m). 

mmm 9 a 4-[(2. 3->^fc HD-5-7xr:;w-iH-r >x>-i-<r jw:t=^'>]^> 
mmm4tmU(o:ijm^m^^x. 4-[(2,3-v?t Fn-5-:7a:zi;i'-iH-'r ^-x 

7258. 

il!;;^ 148-149 t: (P^x^^il/— ^^i^^>d^&lf^ffi). 
10 'H NMR (CDClj) 5 2.21-2.32 (IH, m), 2,55-2.75 (IH. m), 2.69 (2H. t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.01 (IH, m), 3.16-3.25 (IH. 
m), 5.78 (IH, dd, J=4.2 Hz, 6.6 Hz), 6.97 (2H, d, J=8. 6 Hz), 7.17 (2H, 
d, J=8. 6Hz), 7. 32-7. 60 (8H. m). 

mmm9 4: 4-[[2,3->^kl<D-5-(4-;* b^>':7xr:;W-lH— T >5^>-l-'1' 
15 M:t^i^1^>'^>:fU/'%>m^^JV 

3 2 tm^o):&^^m^>x. 5-(4-^ h:^>/:7x-;v)-i— r > 

i)^^ 5-(4-^ b^r'>7x-;V)-i— r Jl'^^fc- f6i^« $e)Jc##«s|3 

3 Lmm(D:^f^^m^^X. 4-b h*n^i>^>-if>7'n/l>m^5^)l^t 5-(4-7^ 

h^->y xr.;w -i-f > ^ y ^ ^^-fb-^^i^ ^ a e«»5i5 1 hxmtc. 5- 

20 (4-:?^ h=^^'>7x:::;P)-l-0^/>'7&^6©iR^ 38X. 

'H NMR (CDCl,) 5 2.20-2.29 (IH. m), 2.49-2.60 (IH, m), 2.62 (2H, t. 

J=7.8Hz). 2.92 (2H, t, J=7.8 Hz). 2.93-3.00 (IH, m), 3.15-3.23 (IH. 

m). 3.68 (3H, s), 3.85 (3H. s). 5.75 (IH. dd, J=4.1 Hz, 6.6 Hz), 6.94- 

6.99 (4H. m). 7.14 (2H. d. J=8.6Hz). 7.41-7.53 (5H, m)o 
25 9 5 4-[[2. 3->?k H n-5-(4->. h4^'>7x:^;i')-lH-< yy'^-l-^ 

mmm4 tm^Mf^'^m^^'^X. 4-[[2,3->»t Hn-5-(4-p^ h^'>7x- 

;!/) - 1 H— r > r >- 1 — f >-if > /I >K 5^)u*^ e> ^mit^km ^ 
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151-152 X: (B^mx5^;i — '\^D->il)^^nB^)o 
'H NMR (CDClj) 6 2.19-2.30 (IH, m), 2.51-2.65 (IH, hO, 2.68 (2H, t. 
J=8.0Hz), 2.94 (2H, t, J=8.0 Hz), 2.96-3.00 (IH, m), 3.14-3.22 (IH, 
5 m). 3.85 (3H. s). 5.70 (IH, dd, J=4. 1 Hz. 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8.6Hz), 7.41-7.53 (5H. m). 

nmm 9 6 i-as-a-trauy x^;i/) -2. 3->? t H D-IH-'T >y^>-l-^ ;W 

'Oif > y D /t >m >^ '^)\^ 

32 1 mm(D:^m^m \f^Xs 5- (A-^ nay oi— ;W -i-f 
0 s 5-(4-;^pp:7x=;w-i— r>'yy-;i'$#/^, fftJt^. ^^izmmms 3 1 
mU(^:&i&^m^>x. 4-1:1 \^ a^iy^>-if>yn/^>m>^'^Jl't 5-(4-^ua 
y x.:=.)V)-\-^ y^J—)\^i3^ ^^M^t:^i^$:fifi«^>^i: bT#>S:. 5-(4-^ D 

Q:7xn;i/)-i— r>^/>;6>e>®iR^ 433;. 

'H NMR (CDCl,) 6 2.16-2.30 (IH. m). 2.50-2.56 (IH, m), 2.62 (2H, t, 
5 J=8.0Hz), 2.92 (2H. t, J=8.0Hz). 2.94-3.02 (IH. m), 3.14-3.23 (IH. 
m), 3.68 (3H, s), 5.76 (IH, dd, J=4. 3 Hz, 6.5 Hz), 6.94 (2H. d, J=8. 6 
Hz). 7.15 (2H. d, J=8.6Hz), 7.38-7. 52 (7H. m)o 

SlJg^J 9 7 4-[[5-(4-5' UUy :r.-)Vi-l, 3-i^t Hn-lH-1' >^>-I-f ;W 
0 ##M4^|Rl^O:^^<&ffllriT. 4-[[5-(4-i7Dn7xn;W-2,3-i^fc: KD- 
mM 933;. 

H!^ 165-166 t) (i^mx5^;U— ^^1^>^ie.Si^S)- 
•H NMR (CDCl,) 6 2.18-2.31 (IH, m). 2.51-2.53 (IH, m), 2.68 (2H, t. 
> J=7.8 Hz), 2.93 (2H, t, J=7.8Hz). 2.97-3.02 (lH,-m). 3.15-3.19 (IH, 
m), 5.77 (IH, dd. J=4. 3 Hz. 6.4 Hz), 6.96 (2H, d. J=8.4Hz), 7.17 (2H, 
d, J=8.4Hz), 7.38-7.55 (7H, m), 

IIJg^J9 8 (+)-4-[(5-t^PP-2,3-i^t KP-lH-1'>5^>-l-f;W:t^>']^ 
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m (50 mg) ^^mmW-^U-^hif^y^- (*^A : CH I RALCEL O 
J (50 mmlDxsoo mm. i5^-f -fe;Wb#XI!im) , ^Wi^ : 
5 Jl'=4:K mM: 70 mL/min, ;^7^Aiam: 35 "C) ^^V>T:»'mUT«®'fk'& 
(24 mg) 

Coin" +8.2° (c 0.45, CHClj). 

HJgM 9 9 (-)-4-[(5-i7 a D-2. 3->?b Hn-IH— f >5*>-l-'r;W 

10 4-[(5-i'DD-2,3-$^t KD-lH-r>7*>-l-f;i/):r4^>']^>if>yp/'?> 
^ (50 mg) *]^3l^#::57D"Thi5^^7^'- (;tf^A : CH I RAL C EL O 
J (50 mmlDXSOO mm, -fe;V^^XllS!) . : ^^+>->/x^^- 

;i'=4:K : 70 mL/min, :^J^AiaS : 35 *C) ^ia^iT^5cbT^^k'& 
ife (23 mg) <l:»feo 

15 Calo" -6.2° (c 0.53, CHCI,), 

1 0 0 4-(^>'\/Cb]^:t-7a:>-3->r;P;>t h^>^)^>1f >yDA>m 

20 ^:t^. 

'H NMR (CDCl,) 5 2.67 (2H. t. J=7.4 Hz), 2.90 (2H, t, J=7.4 Hz), 3.69 
(3H. s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (IH. s), 7.80-7.90 (2H. nOo 

mmmi O l 4-(^>y[b]5^:e-r^a:>-3-r;i/;< h+>;)^>if>yDA>m 

mi^ 125-12613 (Btmx5^;u— v?-f vyDtf;i/x-7";i/A^e.SI^^)o 

'H NMR (CDCl,) 5 2.65 (2H, t, J=7.4 Hz). 2.90 (2H, t, J=7.4 Hz). 5.25 
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(2H, s), 6.95 (2H, d, J =8. 6 Hz), 7.15 (2H. d, J=8.6Hz). 7.30-7.40 (2H. 
. m), 7.45 (IH, s), 7.81-7.89 (2H. m), 

mmm 102 4-(ih-'1' > H-;p-2-r;w>t h^'»^>-tf >:/p/i>Bipt^;w 

Wij^ 156-157 (lf^x^;p— >5^yyDtf;ux-5^;vd^e.lliSa). 

'HNMR (CDCl,) 62.59 (2H, t, J=7.4 Hz), 2,89 (2H, t, J=7.4 Hz), 3.66 
(3H. s). 5.21 (2H, s), 6.52 (IH, s), 6.92 (2H. d, J=8.6Hz), 7.08-7.21 
(4H, m), 7.35 (IH. d, J=7.4 Hz), 7.59 (IH, d, J=7.5 Hz). 8.33 (IH, br 
10 s). 

mmm 103 4-(ih— r > ;p-2^-r;M h^z^) ^>if>ya/'^>m 

3 8 i:m^(D:^^^m^^T 4-(iH— T > ;p-2-r;p^ h^Sy)^> 
'\£>:fn/^>lSk^^)Vii^^mmit^^t:%ft, JRi^ 53X. 
mM. 131-133'C (0iex5^Jl/— S^-f vyDtf;ux-^;i/;5>Sllig*). 
15 'HNMR (CDCIs) 6 2.65 (2H. t. J=7.4 Hz), 2.91 (2H, t, J=7.4 Hz). 5.21 
(2H. s), 6.52 (IH, s), 6.91 (2H. d. J=8.6Hz), 7. 09-7.22 (4H, m), 7.31 
(IH, d, J=7.4Hz), 7.57 (IH, d. J=7.5Hz)-, 8.33 (IH, br s), 
mt^^l 1 0 4 4-[<2. 3-S?b H u-7-:^^jV-lU-^ >^>-l—( M^^i^:\^> 

20 0^m4 iimm<D:^^^m\f^X. 4-C(2.3-i^kHn-7-pt^;P-lH-'l'>7*>'- 
l-1';i'):r^5^]^>-tf>yDA>^;>t^;Pdi€»^jg'ft:^4&<£»fe. IR^ 385K, 

m,^ 128-129 x: (>?x5^;i/x— — ^=¥i)->7!)^^ni^^)o 

•HNMR (CDClj) 6 2.27-2. 50 (2H, m), 2.33 (3H. s). 2.67 (2H, t, J=8. 0 
Hz), 2.90 (IH, m). 2.92 (2H, t, J=8.0 Hz). 3.15 (IH, m). 5.74 (IH, dd. 
25 J=1.7Hz, 3.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (tH, d, J=7.3Hz). 
7.12-7.23 (4H, m). 

HM^l 0 5 4-[(3-^nD^>v^[b]5^x>-2— r;i')p^ h^iyl^>i£>ya 
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4-h Hn=t^v^>if>7'ny't>^^5^;U (0.91 g. 5.0 mmol), 
^>\/5^:t7x>^t$^y— ;i/ (1.0 g> 5.0mmol)» 7^h^fcFP7^> (50 
mL), Y^}':f^M7syHy 0.3 g> e.Smmol) :fe<ktKTyi^:*;i/3i^n;i/>?t! 
^^i^^ (1.7 g. 6.5 mmol) HfeMl^bfc. Kl^m^m^ 

^A^u-^h^^y^- (^=^^it >/B^mx5^ji'=5 : 1) -v^^niy. ^mit 

(1.6 g. IR^ 87X) 

g!il;^c 97-98 xz (s^mx5^;p— v^-fv^n t?;wx— t^jI/— ^^^-y-^d^&s^*). 

10 'H NMR (CDClg) 3 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H. s), 5.36 (2H, s). 6.93 (2H. d, J=8.6 Hz), 7.12 (2H. d. J=8.6 Hz). 
7.37-7.48 (2H, m), 7.77-7.84 (2H, m). 

15 4-[(3-i7DP^>>/Cb]^x>-2— f;i/)^ h^$^]^>if>::^o/'?>g|j>c5^;i^ 

(L5 g, 4.0 mmol), 7=-h9l:HP79> (20 mL), ^^y— ;V (5 mL), zK 
(2 mL) :feJ:yJ7K^<t:U5^'i7A— 7K5ftltJ (0.34 g. 8.0 mmol) CD?g'&4l&*^a 
Tf-fifemJ^bfco ^ffi^M-^i^* 0.5 ^jg^t^Tftt'fpL^ g^mx5^;i/7?i*mu 

^X9^;|/=3:l) ^it-^m (1.3 g> JR^ 94!K) S#75:. 

Sfeji^ 136-137 t: (j|fmx5^;i/— >>-f y::^Pt!;i'X-7^;i/;$i6SS@ffi). 

•H NMR (CDCl,) 5 2.65 (2H, t, 1=7.5 Hz), 2.91 (2H, t, J=7.5Hz), 5.37 
(2H, s), 6.94 (2H, d, 1=8.7 Hz). 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7.77-7.83 (2H, m), 9.68 (IH. br s), 

mrnm i o ? 4-[(3-^^;K>'V[b35^x>-2— r;w) v^-^i-^>-^>yu 
^mm 10 5 t:nm(oism^m\i^'c. 4-t HP4^'>^>if >yp/t>^^5^ 
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m S2X. 

149-150 n (i^mx^ji/— e^-ry:7'Dt!;i/x— — ^^'&>i)^i^n^ 

5 'H NMR (CDCI3) 5 2.43 (3H. s). 2.60 (2H, t. J=7.5Hz). 2.90 (2H, t, 
J=7.5 Hz), 3.66 (3H. s), 5.26 (2H, s), 6.93 (2H. d, J=8.7Hz). 7.13 
(2H. d. J=8.6Hz). 7.31-7.41 (2H, m). 7.68-7.71 (IH. m). 7.79-7.82 (IH, 
m). 

^mmi 0 8 4-[(3-j>t^;p^>y[b]^x>-2— rJW;>t h^^'>]^>-t?>:/n 

10 

MMmi 0 & iinu(D-^m^m\^^T. 4-[(3-^9^;i/^>v[b]5^x>-2— r 

155-156 r (Mfmx^;i^ >?-f v:/ntf;i/x— 7^;i/;&>e,Si^a). 

«HNMR (CDCl,) 5 2.42 (3H, s). 2.65 (2H. t, J=7.4Hz). 2.91 (2H. t. 
15 J=7.4Hz), 5.26 (2H, s), 6.94 (2H, d. J=8.7Hz), 7.14 (2H, d, J=8.6 

Hz), 7.30-7.41 (2H, m), 7.68-7.71 (IH. m), 7.78-7.82 (IH. m). 9.82 (IH. 
br s). 

mmmi o 9 4-(2-^>v"7-^x;vpt h^-^)^>'\f.>^un>m.:^=^)v 

20 2-^>'/y'7>:f^^ /-)Vii^iam.mi^^m^n^. iR^ six. 

93-94 t: (Sfggx5^;i. — ^^-y-^j&i&ffMS). 

'H NMR (CDCl,) 5 2.60 .(2H, t, J=7.5 Hz). 2.90 (2H. t. J=7.5Hz), 3.66 • 
(3H. s). 5.14 (2H. s). 6.77 (IH, s). 6.94 (2H, d. J=8.7Hz), 7.13 (2H, 
d, J=8.7Hz), 7. 20-7.32 (2H, m). 7.48-7.57 (2H. m),, 
25 ^fig^SJlio 4-(2-^>y7^x;P^ h:^^$<^)^>if>yD/1>^ 

mM. 155-156 r (g^S?x^;i/— >?-f vyoe;i/x-5^;i/;i>ie>s^a). 
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'HNMR (CDCl,) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t. J=7.5Hz). 5.15 
(2H. s). 6.77 (IH. s), 6.95 (2H, d, J=8.6 Hz). 7.14 (2H, d, J=8.6 Hz). 
7.20-7.32 (2H. m), 7.49-7.57 (2H, m), 9.67 (IE, br s). 

mmmi i i 4-(^>y[b]^x>-2-'i';w^ h^^'»oif>:/a;^>^p^5^ 

5 )V 

mmmi o 5 tmm(D:^^^m^^x. 4-t:FD^v'^>if>:/p/^>^^^ 

)Vt 2-^>V[b35^:t7ai>p^i5'y-JU36^e»^M'fb'&<gj2:#fc. W 35%. 

154-156 t: (HiftX— 5^;V*^C>SS§ft). 
•HNMR (CDCl,) 5 2.59 (2H, t. J=7.5 Hz). 2.90 (2H, t. J=7.5 Hz). 3.66 
10 (3H. s). 5.30 (2H. s). 6.93 (2H. d. J=8.7 Hz). 7.15 (2H, d. J=8.7Hz). 
7.27-7.37 (3H, m), 7.72-7.80 (2H, m)„ 

mmmi i 2 4-('^>y[b]5^x>-2-f;i'^ h^5y)^>if>7'p/^>^ 
15 190-191 r (ifmx5^;w— i?-ryyaii;wx— 5^;w*>e)»«sa). 

'HNMR (CDCg 5 2.65 (2H. t. J=7.5Hz), 2.91 (2H, t. J=7.5Hz), 5.30 
(2H. s), 6.93 (2H. d. J=8.7Hz). 7.15 (2H, d, 1=8.7 Hz), 7.28-7.37 (3H. 
m), 7.73-7.83 (2H, m). 9.82 (IH, br s). 

^mmi 13 4-(Ci.i'-tf7xx;i/]-3-r;w^ h:^>')-3->^n^^>if>y 

20 PA>S6pt5^;i' 

m^m 1 tmm<D:^^^m^^x. 3-:/p^-4-t: HP^'>^>-t?>7'p/t> 

m^^Ji^t [i.r-t*:7xx;W-3-^:$'y-;i'*i^«jl'fk:^«&^#-fe. 
mo 

25 'HNMR (CDCl,) 5 2.59 (2H. t, 1=7.3 Hz). 2.87 (2H.'t. J=7.3Hz), 3.66 
(3H, s), 5.19 (2H. s). 6.88 (IH. d. J=8.4 Hz), 7.06 (IH. dd, J=1.8 Hz, 
8.4 Hz). 7.33-7.37 (IH. m), 7.41-7.47 (5H. m). 7.52-7. 62 (3H, m). 7.71 
(IH. s). 
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mmmi i 4 4-([i,i'-f:7x-;i/3-3-'r;Pp^ h^^^)-z-^o^^>i^>':f 

m^m4:iimm<D:i^^^mif^x, 4-([i,r-if:7jcn;p]-3-'rjM h=^i^)- 
5 16,^ 83-84 -c (mmx.^)i—^^-^>i!)-^^nm^)o 

•H NMR (CDCI3) 6 2.64 (2H, t, J=7.4Hz), 2.88 (2H. t, J=7.4 Hz), 5.19 
(2H, s). 6.89 (IH, d, J=8.4 Hz), 7.07 (IH. dd, J=2.0Hz, 8.4 Hz), 
7.33-7.38 (IH. m). 7.42-7.48 (5H, m). 7.53-7.62 (3H, m), 7.70 (IH. s). 

mmmi i s 4-(2-^>v'5^7\/ujm h^'»^>-if>:7^n/'?>ii7^5^;w 

'H NMR (CDCl,) 6 2.59 (2H, t. J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H. s), 5.56 (2H, s). 6.96 (2H. d. J=8.7 Hz), 7.13 (2H. d. J=8.7Hz). 
15 7.37-7. 53 (2H. m). 7.89 (IH. d, J=8.0 Hz), 8.03 (IH, d. J=8.0Hz). 

mkmi 1 6 4-(2-^>l/5^7^/U;P;< l>^-»^>if>:/D/^>g§ 

mmm 10 6 iimm<D:^^^m^^x. 4-(2-^>V5^ti/'j;uj>< h^-»'^> 
if>':fu/^>m;^9-)ii)>&^m^^m^nrzo jr^ 93%. 

mj^ 158-159 TC (Wi6x5^;i— yynif;i/x-^;P35^6^jea). 

20 'H NMR (DMSO-de) 6 2.48 (2fl, t. J=7.5Hz). 2.75 (2H. t, J=7.5Hz). 

5.56 (2H, s), 7.01 (2H. d, J=6.8Hz). 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m). 8.01 (IH, d. J=7.7Hz), 8.11 (IH, d. J=7.7Hz), 12.01 
(IH. br s)o 

mmm 117 4-[(i-p^5^;1'-ih-i' > H-;w-2-'f ;i/);>^>^r->]'^>if >:/n 

25 A>gej;t5^;i/ 

m&Ml 0 5 hmm<D:^^t:m^^X. 4-hHa:^t^v/^>-tf>yPA>l6.?^5^ 
JVt l-;^^)l-2-^ >\^-)V:^^ .f'-JlA^iE>mmit^<^^nrZo W 28X. 

Mj^ 157-158 1: (ifmx5^;i/— s^-r VT'ntrji/x— 7^;i/d^e>Siga), 
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'H NMR (CDCg 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t. J=7.5Hz), 3.67 
(3H. s). 3.80 (3H, s), 5.16 (2H, s), 6.58 (IH, s). 6.93 (2H. d, J=8. 6 
Hz). 7.07-7.15 (2H. m). 7.21-7.25 (2H. m), 7.31-7.34 (IH, n). 7.59 (IH, 
d, J =7. 9 Hz), 

5 mmmiis 4-[(i-^5^ju-iH-'f >H-;w2-r;w^b^'>]^>-if>:/a 
• ^mm 10 6 tmu<o:^^^m>x. 4-[(i-p^5^;v-ih-< > v-)v-2--( )v) 

mj^ 151-152 1: (Htmx5^;w— i^-rv:/abf;ux-5^;i/d^^S^a). 

10 'H NMR (DMSO-d,) 6 2.51 (2H. t, J=7. 5 Hz). 2.75 (2H. t. J=7.5 Hz). 

3.32 (3H. s). 5.26 (2H. s), 6.59 (IH. s). 7.00-7.05 (3H. m). 7.14-7.19 
(3H. m), 7.45 (IH. d. J=8. 3 Hz), 7.53 (IH. d, 1=8.3 Hz). 12.08 (IH, br 
s)« 

mmmi l 9 4-[(6,7,8,9-5=-b^t:Hn-5H-^>\/->i^a^:7'T->-5-'f;W 

;vt 6. 7, 8, 9-7^ h^t Hn-5H-^>yv'i7a^y-f >'-5-^>*^?»^S'fb'&i|^ 
^#;feo m 36%. 

20 'H NMR (CDCl,) 6 1.43-1.55 (IH. m). 1.79-1.21 (3H, m), 2.04-2.15 (2H, 
m). 2.57 (2H, t. J=7.5Hz), 2.76-3.00 (4H, m), 3.65 (3H, s). 5.28 (IH. 
d. J=9.1 Hz), 6.79 (2H. d. J=8.6Hz). 7.05 (2H, d, J=8.6Hz), 7.12- 
7.16 (3H. ffl), 7.33-7. 35 (IH, m). 

mmwn 2 0 4-[(6.7,8,9-r-h7h h*n-5H-^>V^S/^^ n^:^-r->-5-'1' M 

25 :t^>''\^>'^>-fuA>m. 

mmmi 0 6 t^U(0:^^^m\^^T. 4-[(6.7,8.9-5"h^t HP-SH-^^y 

nra. IR^ 65X. 
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Mi^ 129-130 "C (gf^x5^;i— $^-ryyptf;i'X-T-;pj&^&]SJ!g|&). 

•H NMR (DMSO-dg) 6 1.39-1.48 (IH, m), 1.67-2.05 (5H, m), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H, t. J=7.5 Hz). 2.81-2.97 (2H, m), 5.46 (IH, d, 
J=8.4 Hz), 6.84 (2H, d. J=8. 6Hz), 7.07-7.16 (5H, m). 7.24-7.30 (IjB, 
5 m). 12.08 (IH. br s)o 

mmmi 2 1 4-[[4-(h'j7;u:^-Ppt5^;w^>y[b]5^x>-2-'f;n^ 

4-(hUr7;P:^-a;>l5^JW-2-^>\/[b]5^:t7x>p<:$'y-;i/}6ie»^M'ft: 
10 -&i^<£#;fe„ i\SLm 69X. . 

gH^ 76-77 x: (5tftX— r;!/*^^??^^^), . 

•H NMR (CDCl,) d 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H> d, 1=8.7 Hz), 
7.36-7.41 (IH. m). 7.53-7.55 (IH, m), 7.65 (IH, d, J*8.3Hz), 7.98 (IH, 
15 d. J=8.3 Hz)„ 

mmmi 2 2 4-[[4-(hu:7;i/:rp>5^ji/)^>y[b]5^x>-2-'r;wpt 

mt&mi 0 6 ti^^©::&^**ffiViT. 4-[[4-(hg:7;i/:^-ppt^ji/)v>?>y 
[b] 5^x >-2-r ;W pi h ^>-if >:/p/i ^^it-^m 

20 IR^ 82!i;o 

Si^. 151-152 x: (0^x5^;^— >?-r v>^Ptf;px-7^;i/jOi^lfi^^), 

'H NMR (DMSO-dj) <5 2. 46 (2H. t, J=7.5Hz), 2.75 (2H. t, J=7.5Hz). 
5.50 (2H. s), 6.97 (2H. d. J=8.8Hz), 7.15 (2H, d, J=8.8Hz). 7-53 (IH, 
t. J=7. 7Hz). 7.65 (IH. s), 7.77 (IH, d. J=7. 5 Hz),- 8. 31 (IH. d, J=7.5 
25 Hz). 12.08 (IH. br s)o 

mmmi 2 3 4-[(3*-i7Po-ci.r-t*7jcx;w-3-'r;Wpth^->]^>-^> 
nmM2 2 tmU(D:^i^^m^^x. 4-[(3-yp^7xx;i/)pi h=^^>']^>-ff 
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^ 86%. 

'HNMR (CDCI3) 62.60 (2H. t. 1=8.0 Hz). 2.90 (2H, t. J=8. 0 Hz), 3. 66 
5 (3H. s). 5.10 (2H. s). 6.92 (2H. d. J=8.6 Hz), 7.13 (2H, d. J=8. 6 Hz), 
7.30-7.39 (2H. m). 7.42-7.54 (4H, m). 7.58-7. 62 (2H, in)o 

nmm 124 4-[(3' -{7 u n-a, v -\£y:c=.M-z-^ ;w >^ h^^s^i > 

0^m4 tmm<D-:^m^m^^x. 4-[(3' n d-d, i'-tf7x::^;H-3-i' 
MA 109-110 x: — ^^D->-d^^nB^)o 

'H NMR (CDCl,) (5 2.65 (2H, t, J=7.8Hz), 2.91 (2H. t, J=7.8Hz), 5.10 
(2H, s). 6.93 (2H, d. J=8.4 Hz), 7.14 (2H, d. J=8.4 Hz), 7.31-7.53 (6H. 
m). 7.62 (IH, s). 7.58 (IH, s). 

15 mmm 125 4-[(2' u a-ci. r -My x-;v]-3-r ;w ^ h^z^'\^>-^> 
m 83%. . 

20 

•HNMR (CDCI3) 5 2.60 (2H. t, J=8. 1 Hz). 2.90 (2H. t, J=8. 1 Hz), 3.66 
(3H. s), 5.09 (2H. s). 6.92 (2H. d, J=8.7Hz). 7.12 (2H. d. J=8.6Hz), 
7. 27-7.50 (8H, in)o 

mmmi 2 6 4-[(2*-^oa-[l.l'-tf7x::::;W-3— r^w^H^^-i^^^^^ 
25 '/a/'^yM 

^m4iimU(0:^m^m^^X. 4-[(2'-:57Dn-[i.r-tf7xr:;H-3-^ 

BHij^ 127-128 x: (@^^x^;w-^=^iJ->j5^6S^a). 
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•H NMR (CDCl,) 6 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8 Hz), 5.10 
(2H, s). 6.93 <2H. d, J=8.5 Hz), 7.13 (2H, d, 1=8.5 Hz), 7.28-7.50 (8H. 

mmmi 2 7 4-[(3'-;>t5^jw-[i.r-if7ni-;n-3-r;w)>^ h^>']^>if> 

^ 92%. 

10 'H NMR (CDCI3) 5 2.42 (3H. s), 2.60 (2H, t. J=8.0Hz), 2.90 (2H, t, 
J=8.0 Hz). 3.66 (3H, s). 5.60 (2H, s), 6.93 (2H, d. J=8. 6 Hz). 7.10- 
7.18 (3H. m), 7.30-7.47 (5H, m). 7.54 (IH, dt. J=7. 3 Hz, 1.7 Hz), 7.64 
(IH, s). 

mmmi 2 s 4-[(3'-pt5^;i/-ci.i'-tf:7x— ;w-3-'r;Wpt h^v'D^^ifv 
15 •^un>m 

4 1 mU(o:^m^m ^^x. 4- c (3* u,\'-'^y:r. -s-ir 
MA 102-103 "c immx.^ji — ^^•^>i()^^num)o 

'H NMR (CDCl,) 5 2.42 (3H. s), 2.65 (2H. t. J=8.0 Hz), 2.91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d. J=8.6Hz), 7.12-7.18 (3fl, m), 
7.30-7.47 (5H. m), 7.54 (IH, dt. J=7.3Hz, 1.6 Hz), 7.64 (IH, s), 

mmmi 2 9 4-[(3'-7;p;^D-[i.i'-t:'7jc-;w-3-r;i');'^ h4^s^]^>if 

25 >ya/'^>m^^)\'ii 3-7;i/:ro>'a::^;P5|?p>gl*ie^@'(b^4&^#fc. 
89%. 

'H NMR (CDCip (5 2.60 (2H. t, J=8. 1 Hz). 2.90 (2H. t, J=8. 1 Hz). 3.66 
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(3H, s). 5.10 (2H, s). 6.92 (2H. d. J=8. 6 Hz). 7.01-7.08 (IH. m). 7.13 
(2H. d. 1=8,6 Hz), 7.27-7.31 (IH. m), 7.36-7. 55 (5H, nO, 7.63 (IH. s). 
mmmi 3 0 4-[(3'-7;i/:ro-[l.l'-l^7a:^;V]-3-^;V)p^ b=^'>]^>i^ 

5 m^^m4tmmoysm^m^^'r. 4-[(3'-7;v:tn-[i,i'-if7xn;w-3-f 
jv)>^b^>']'^>-fe'>^aA->m^^;V'5&^e>a®^b'&'^s#fco urn 628;. 
Wij^ 113-114 1: mm:^^}v—^^-D->ifi^n^^) o 

'HNMR (CDCl,) 6 2.65 (2H. t. J=8.0 Hz), 2.91 (2H. t. J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6 Hz), 7.01-7.07 (IH, m). 7.14 (2H. d. J=8. 6 
10 Hz). 7.27-7.31 (IH, m). 7.35-7.55 (5H, m). 7.63 (IH. m). 

mmm IS i 4-[(3'-^h=^-5^-ci.i*-t:*>'x:^;V']-3-'f;W;^b=^'>]'^>^^ 

mmm2 2 iimm(D:^t^^m^^x. 4-C(3-:/at:7:nn;v)^ b^v-l-o-tf 

15 iR^ 8958. 

'HNMR (CDCls) 5 2.60 (2H. t. 1=8.1 Hz). 2.90 (2H. t. J=8.1Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s). 6.89-6.94 (3H. m), 7.11-7.14 (3H, 
ID). 7.17-7.19 (IH, m). 7.33-7.47 (3H, m), 7.54 (IH. dt. 1=7.1 Hz. 1.7 
Hz), 7.64 (IH, s). 

20 mmmi3 2 4-[(3'-^h^->-[i.i'-i^73i-;n-3->r;wp^b=^^^>]-^>^^ 

##0y4t|gill©;&&*^V:»T, 4-[(3*-^ h4r'>-[l.l'-t^7xn;V]-3-'1' 

•HNMR (CDCI3) 6 2.65 (2H. t. 1=7.9 Hz). 2.91 (2H. t. J=7.9Hz). 3.86 

25 (3H. s). 5.10 (2H. s). 6.88-6.95 (3H. m). 7.11-7.19 (4H. m), 7.33-7.47 

(3H, m). 7.54 (IH. dt. 7. 1 Hz, 1.7 Hz), 7.64 (IH, s). 

^mmi 3 3 4-[(3'-:::hP-[l.l'-fc'7x:::i;W-3-^;P)p^b^'>]^>'i^> 
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1^ 74%. 

5 'H NMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t. J=8.1Hz), 3.66 
(3H. s), 5.12 (2H, s), 6.93 (2H. d. J=8.6 Hz). 7.13 (2H. d, J=8. 6 Hz). 
7.48-7.65 (4H, m). 7.69 (IH, s). 7.91-7.94 (IH. m). 8.19-8.23 (IH, m), 
8.46 (IH, t. J=2.0 Hz). 

mmmi 34 4-[(3'-::iha-[l,l'-tf7x-;P]-3-f;P);»th^2^]^>-t?> 
10 :/p/i>^ 

m^mm4 tmm<D:^m^m^^Xs 4-C(3*--hn-[l.r-t':7:i:-;W-3-f 

114-115 13 (wmjL^)]^-^^-^>i!)^^nmm)o 

•H NMR (CDClj) fi2.66 (2H. t. J=7.8Hz), 2.91 (2H, t. J=7.8 Hz), 5.12 

15 (2H. s), 6.94 (2H, d, 1=8.6 Hz). 7.15 (2H, d. 1=8.6 Hz), 7.48-7.64 (4H, 

m), 7.69 (IH, s), 7.90-7.94 (IH. m), 8.19-8.23 (IH, m),' 8.46 (IH, t. 
J=1.9 Hz). 

^mmi 3 5 4-[[3-[(2,3->'t FD-IH— r>7^>-l-f;Wj^-^>^]:73:-;l/] 

3-[(2. HD-iH— r >x>-l-'r;^)^^s^]-^>•t?>:?^3'>'-^^3fi'^^^s 

'H NMR (CDClj) (5 2. 10-2.30 (IH, m), 2.50-2.65 (3H, m). 2.8.7-3.00 (3H, 
25 b), 3.09-3.20 (IH, m), 3.66 (3H, s), 5.03 (2H, s),-5.78 (IH. dd, J=6. 6 
Hz. 4.4 Hz). 6.88-6.98 (3H. m). 7.02 (IH, d. J=7.6Hz). 7.09-7.13 (3H. 
m), 7.19-7.35 (4H. m). 7.42 (IH. d. J=7.3 Hz)* 

^mmi 3 6 4-[[3-[(2.3->?b HP-IH— r >x>-l-'1'>'W^^>'J^^— >'^3 
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5 119-121 r (f^Mx5^;i/— 

'HNMR (CDCI3) 6 2.15-2.26 (IH, m). 2.50-2.59 (IH, m). 2,65 (2H, t. 
J=8.1Hz). 2.90 (2H, t, 1=8.1 Hz), 2.88-2.97 (IH. m), 3.09-3.19 (IH. 
m>, 5.03 (2H. s). 5.78 (IH. dd. 1=6.6 Hz, 4.3 Hz). 6.88-6.98 (3H, m). 
7.02 (IH. d. J=7.5 Hz). 7.09-7.17 (3H, m), 7.20-7.34 (4H. m), 7.42 (IH, 
10 d. J=7.3 Hz). 

mmm i 3 7 4-CC3-((E)-2-7x-;vx5^zi;i/):7x:::;W^ h^.i^'\^>-^> 

iBmol)> (0.45 g. 4.3 mmol). Mm^lc^:^ h 'J '^A (0.60 g. 7.2 

15 mnol). xb7::^5^;VT>^:X'^Ai7nU H (1.6 g, 5.7 mmol) S N.N->?p^ 

^}v^s)vjxrs,v (25 ml) \zmMi^^ r)Vzi>mmvr:imi. mk/^^^^^J^ 

(19 mg. 0.086 mmol) ^iU^fc. JSJ^J?^ST;W=f 100 "CT 18 1^ 

20 B6x5^;^/^■^1^>=l5:l)-ei^iS^b. ^^b-^^ (o.es g. iR^ 59%) 

Mj^ 100-101 x: (Mx^;i^ 's=^^1^•>*^e»S^^>• 
'HNMR (CDCls) 6 2.60 (2H. t, J=8. 1 Hz), 2.90 (2H, t, 1=8.1 Hz). 3.66 
(3fl. s), 5.06 (2H, s). 6.92 (2H. d,.J=8.6Hz). 7.11-7.14 (4H. m). 
25 7.24-7.40 (5H. nO, 7.46-7. 58 (4H, m). 

m&mi 3 8 4-[[3-((B)-2-7aiX;i.X5^x;V')7xX;W;* h=^5^]^>if> 

#%^i4ti^1t©:^^^;B''^T> 4-[[3-((E)-2-7xx;i/Xxx;i/)7xx 
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MM. 155-156 Tc (smjL^}v—^^^>f)^^nm^)o 

'H NMR (CDCl,) 6 2.59 (2H. t. J=7.4Hz), 2.90 (2H, t, J=7.4 Hz), 5.06 
(2H. s). 6.92 (2H. d, J=8. 6 Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, m). 
5 7.46-7.58 (4H, m). 

^mmi 3 9 4-[(4-^DD-[l.l'-tf:7ai::i;W-3-r;W;»^ h^^^v'J'^^-lf^ 

mMn2 2 iimm<D:i^m^m\^^'x:. 4-[(5-rD^-2-i^DD7x::i;w^ 

10 ^ 89«« 

'H NMR (CDCip 62.60 (2H, t. J=8.0Hz), 2.90 (2H. t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s). 6.95 (2H, d. J=8.7 Hz), 7.14 (2H, d, 1=8.7 Hz). 
7.30-7.57 (7H, in). 7.79 (IH, br s). 
15 IIWJ1 4 0 4-[(4-^na-[i.r-tfr7 3cr:;W-3— f JW;>< h=^>']'^>-lf> 

Sfijj^ 115-116 1: (wmx5^;i--'\^'y->*^e)?}^®). 

20 'H NMR (CDCIP 6 2.65 (2H, t. J=8.0Hz). 2.91 (2H, , t, J=8.0 Hz). 5.19 

(2H. s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H. d, J=8.6Hz). 7.32-7.50 (5H, 

m), 7.54-7.57 (2H, m). 7.78 (IH, br s)o 

141 4-[[3-(2-:7xJi;UX5^;P)7x:r:;W^ h^^v'J^^if^r/P/l 

25 4-[[3-((E)-2-:7x::i;l'X^— h^>']^>if>yDA>'lg^ 
(0.35 g. 0.95 mmol) (D^iH^y—JV (15 mL) :feJ:r^5=- h^k Hd:7^> 
(25 mL) ^teeiC^-fUe^ (O.OIS g, 0.078 mmol) ^iOX. M^^^Ti^^^M 

^T, 18 p#FBm#Lx;5:o mm^^^^. ^m^mmvtc. bs^v-u 
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^^'fb'&tl (0. 21 g> lR2j5 58X) &#fco 

'HNMR (CDCI3) 6 2.60 (2H. t. J=8.1 Hz). 2.90 (2H. t, 1=8.1 H2). 2.93 
5 (4H. s). 3.67 (3H. s). 5.00 (2H. s). 6.90-6.95 (2H. m). 7.10-7.30 (IIH. 

mmmi4 2 4-[[3-(2-7x-;WX5^;i.)7x:::i;V]^ b^^^^l^^-i^^^a^'^ 



mM. 105-106 r (s^mx5^;i/— '\=^i?->^^e.si5§s). 

•HNMR (CDCI3) 62.55 (2H. t. J=8. 1 Hz), 2.91 (2H. t. J=8.1Hz). 2.93 
(4H. s). 5.00 (2H, s). 6.91 (2H. d. 1=8.6 Hz), 7.16-7.32 (IIH, in). 

mmmi4z 4-([i.r-vf7xzi;v]-3-^;vp^b=¥i-)-3-i7nn-<>-if>:/ 

15 D/'^>Bfe^5^;V 

mmm 2 2 tmm(^:^^^m\^'x. 4-[(3->^D^7xn;v)^ h^^^^^i-s-i^ 

^ 44%. 

20 'HNMR (CDCl,) 6 2.59 (2H. t. 1=7.8 Hz). 2.87 (2H. t, 1=7.8 Hz), 3.66 
(3H. s). 5.19 (2H. s). 6.91 (IH. d. J=8.4Hz). 7.02 (IH. dd. J=8.4Hz. 
2.1 Hz). 7.24 (IH. d. J=2.1 Hz). 7.33-7.38 (IH. nO, 7.42-7.49 (4H. nO, 
7.54-7.62 (3H. m). 7.68 (IH, m). 

mmmi 44 4-([l.l'-H:7x3i;W-3-^;V.^hc^^'»-3-^DP-^>^>y 
25 □/^>^ 

mmm4tmu<D^^^^^^'^^ 4-([i,r-if7xx;i.]-3-^;i'p^ h^i^)- 

Sii,^. 77.0-77:5 -c (i;-f v:7'Dtf;vx-5^;i^-v^iJ;>'*^e.^ 
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'H NMR (CDCl,) (5 2. 64 (2H. t, 1=7.8 Hz), 2.88 (2H, t, 1=7.8 Hz), 5.19 
(2H, s). 6.92 (IH, d, J=8.4 Hz). 7.03 (IH. dd, 1=8.4 Hz. 2.1 Hz), 
7.25-7.26 (IH. m). 7.32-7.38 (IH. m), 7.42-7.48 (4H, m), 7.53-7.62 (3H, 
n). 7.68 (IH, nO. 

5 HM^Jl 4 5 4-[(2'-:7;W:tD-[l,l*-t'r7a:r:JH-3-'f JW^ h^rv']'^>if 

mmm2 2 izmm<D:^^^m\f^x. 4-[(3-yD^7x::i;w)pt h=^->]^>if 

> y □ /I >M t 2-:7 JP^t n 7 X =-)\yTS^ U >nkf)^ e» ^Mit-o^ 
iR^ 83%. 

10 m^o 

'H NMR (CDCI3) d2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8. 0 Hz). 3. 66 
(3H. s). 5.09 (2H, s). 6.92 (2H, d, J=8.6 Hz), 7.10-7.24 (4H, nO, 
7.29-7.36 (IH, m), 7.42-7.54 (4H, m), 7.61 (IH, s). 

15 >:/D/t>K 

^mm4 iimm<D:^^^m^^x. 4-[(2'-7;i^:^d-[i. i' -t:*:7x:^;w-3-f 
M :A h=¥z^l^>'if>^n;'%ym?^'^JVti^^^M<t^^^nrco W 70«. 
gjljj|( 112-113 "C (S^^X5^;V — ^=^1J->*^^ll^^)o 
'H NMR (CDCl,) 62.66 (2H. t. J=7.9 Hz), 2.91 (2H, t. J=7.9 Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8.6Hz). 7.12-7.24 (4H, m). 7.29-7.36 (IH. m), 
7.42-7.54 (4H. m), 7.61 (Ifl, s). 

25 [i,r-if7a:-;n-3-pt^>^-;i/36^e»sjS^b'&^s^fc, w 

80X. 

'H NMR (CDClj) 62.30 (3H, s), 2.56 (2H, t, J=7. 5 Hz). 2.89 (2H. t. 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H. s), 6.75-6.83 (2H, m). 7.05 (IH. d, 
J=8.3Hz). 7.32-7.48 (5H. nO. 7.53-7.65 (4H, m). 

mmmi 4 S 4-([l.l'-t*'7a:-;W-3-f b=¥>')-2-^5^;V-^>'fc?>^ 

2-^5=-;v^>-tf>:^n7^>m^5">>v*^e>^^<b'&'^=&#^c= iR^ 7o«o 

mM. 103.0-103.5 (0mx5^JW— ^^U->7$)^e»^^^)o 

'HNMR (CDCl,) 6 2.30 (3H, s). 2.61 (2H. t, J=8.4Hz). 2.90 <2H. t, 

J=8.4Hz), 5.09 (2H, s). 6.76-6.83 (2H, nO. 7.07 (IH. d, J=8.3Hz). 
10 7.32-7.48 (5H, m). 7.54-7.65 (4H, m). 

mmm 14 9 4-[C2.3-i?t Ho-5-(4-:7xn;v3^h^>')-iH-'r>x>-i-< 

2, 3-i?t: n-5-(4-:7 x-JV::^ h^'»-iH-i' >x>-i-:t~;v*^e>^0<b-B-<^ 
15 !fe#;fco W 49a;. 

'H NMR (CDCI3) 6 1.75-1.83 (4H. m), 2.16-2.27 (IH, m), 2.46-2.71 (5H, 

m). 2.81-2.93 (3H, m) . 3.06-3.16 (IH, m). 3.68 (3H. s). 3.95-3.99 (2H. 

m). 5.66 (IH, dd, J=6. 5 Hz. 3.5 Hz). 6.75-6.80 (2H, m). 6.89-6.93 (IH. 

20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H. m)« 

mmmi 5 0 4-[[2.3-s?t HD-5-(4-:7x:n;w:/h=^>-)-iH-'f >-r>-i-f 
4 1 1^:^ ViT, 4- [ [2, 3->^ t H D -5- (4-^7 x znjv::^ h =^ 

>/)-iH-r >5^>-i-i';w^+^>]^>-t?>^°>'^>^^^^.'''^'^^®^'^'^^* 

25 #75:. 1R¥ 70X0 

gs,^ 89-90 1: (e?-r v:^pfcJ-'i^x-5^;k— 

'HNMR (CDCl,) 6 1.78-1.83 (4H. m). 2.17-2.27 (IH, m). 2.46-2. 58 (IH, 
m), 2.64-2.71 (4H. m), 2.81-2.95 (3H, m), 3.06-3.16 (IH. m). 3.95-3.99 
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(2H, m), 5.66 (IH, dd. J=6. 5 Hz, 3.5 Hz), 6.75-6.79 (2H. m), 6.92 (2H, 
d, J=8.6H2), 7.17-7.21 (5H, m), 7.26-7.31 (3H. m). 
mMMl 5 1 2-pt5^JV-4-[(3-7xy^>'7x:::;V)p^ 

5 tl^ilG);&^S^ViT, 4-t:HD4^>'-2-^5^;l/-^>if>yoA> 

76X. 

'H NMR (CDClj) a 2. 29 (3H, s), 2.55.(2H, t, J=8.4Hz), 2.88 (2H, t, 
10 J=8.4Hz). 3.68 (3H, s), 4.99 (2H. s). 6.70-6.77 (2H. m), 6.93-7.17 
(7H. m), 7.30-7.36 (3H, sOo 

m^Mi 5 2 2-pt5^;p-4-[(3-7xy^>'7xzi;i/)p^ h^>^]^>ie>ya 

^mm4 iLm^<D:^^^m^^x. 2-p^5^;i'-4-[(3-7xy^->7x-;v)^ h 
15 :3|rv']'>^>-lf>:/DA>Bfe;*^;w*^e>^M^b;-&4Si*#fe. iRs^ 72X. 
82-83 r (i^-f v:/Dtf;i/x-7^;i/— ^=^1^>/{|^6^^a)o 

«H NMR (CDCg 6 2.29 (3H. s), 2.60 (2H. t, J=8.4Hz), 2.89 (2H, t, 
J=8.4H2), 4.99 (2H. s). 6.71-6.78 (2H. m). 6.93-7.17 (7H, m). 7.31- 
7.36 (3H. in), 

20 mMmi5Z 3-i7nD-4-[(2,3—:^t HP-IH— r>5^>-l-<>'W^^>'3^> 
91X. 

25 m^o 

•H NMR (CDCl,) 5 2.20-2.31 (IH. m), 2.50-2.60 (IH, m). 2.61 (2H, t. 
J=7.9Hz). 2.87-2. 97 (3H, m), 3.13-3.23 (IH, m), 3.68 (3H. s), 5.71 
(IH, dd, J=4.9 Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H. m). 7.43 
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(IH, d, J=7. 3 Hz)o 

MMmi 5 4 3-:i7aD-4-[(2,3-S^t HP-lH-^>-x>-l-1'JU):t4^i/]^> 

^m4tmu<D:^m^m^^x. z-t^ □ □-4-[(2, 3-$?t Hn-iH--f >^>- 

5 i-^)V):t^>'']^>if>':fu;'%>m^^m'^^^mit^m^nito t^m sex, 

'H NMR (CDCI3) (5 2. 20-2. 31 (IH, m), 2.50-2.61 (IH, m), 2.67 (2H, t, ■ 
J=7.7Hz). 2.86-2.99 (3H, m), 3.12-3.22 (IH, m). 5.71 (IH, dd. J=5.0 
Hz, 6.5 Hz), 7.01-7.09 (2H. m), 7.20-7.31 (4H. m). 7.43 (IH, d, J=7.3 
Hz), 

65%. 

15 m^o 

'H NMR (CDCI3) d 2. 10-2. 30 (IH, m), 2.31 (3H, s), 2.50-2.65 (3H. m). 
2.75-3.00 (3H, m), 3.05-3.20 (IH, m). 3.69 (3H, s), 5.72 (IH. dd, 
1=4.4 Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (IH, d, J=8.0Hz), 7.21- 
7.33 (3H. m), 7.42 (IH, d, J=7.2 Hz). 

20 ^mmisG 4-[(2.3-v'kHP-iH— r>"7^>-i-'r;w^^3^]-2-p<5^;i^^>' 
0^m4 tmU(o:^m^m^^x. 4-[(2,3->?t i<a-iH-i'>5*>-i-r;w):t 

^->]-2-^5^;i/'>^>i?>:/D/t>M^^;i'*^&^jg'ft:'&#jSr#fc. iR^ 24SK. 

MM. 79-80 "C (v'-r VyPtf;Wx-5^JI.— ^:^^-tj->7&^e^3^S)o 
25 'H NMR (CDCI3) 5 2.14-2.25 (IH, m), 2.32 (3H, m), 2, 50-2. 66 (3H, m), 
2. 86-2.97 (3H, m), 3.09-3.19 (IH. m). 5.73 (IH, dd, J =4. 5 Hz. 6. 6 Hz), 
6. 79-6. 82 (2H, m), 7.09 (IH, d, J=7.9Hz). 7.21-7.31 (3H, m). 7.42 (IH, 
d, J=7. 2 Hz) , 
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5 

'H NMR (CDCI3) a2.59 (2H, t, J=7. 1 Hz). 2.89 (2H, t, J=7.5Hz), 3.09 
(2H, t. J=7.1 Hz), 3.66 (3H, s), 4.18 (2H. t, J=7. 1 Hz). 4.99 (2H. s), 
6.83-6.91 (3H, m), 6.97-6.99 (2H, m), 7.10 (2H, d. J=8.6Hz). 7.21- 
7.35 (6H, m). 

10 mmmi 5 8 4-[[3-(2-7x-;i/Xhi^^^')r'a:n;W^h=^^v']'^>if>:/n 

##^J 4 1 mU(D:^m ViT. 4- [ [3- i2-y jc n;i/x h ^ >^) 7 x x;i/] 

gfe^ 79-80 -C (Bfmx5^;W—^=¥th>*^e»SJ^ft). 
15 'H NMR (CDCl,) 5 2.64 (2H. t, J«8.0 Hz). 2.90 (2H. t. J=8.0 Hz), 3.09 
(2H. t. J=7.1 Hz), 4.18 (2H. t, J=7. 1 Hz), 5.00 (2H, s), 6.83-6.92 (3H, 
m), 6. 97-7.00 (2H, m), 7.12 (2H, d, J=8. 6 Hz), 7.21-7.35 (6H, ni)» 

159 4-[[2. 3-v?t |<D-5-(2-:7xx;VX b;^^>')-lH-f >5^>-l-f 

20 ^mmi tm^(D:&m^m^^x. 4-t:HP^>'^>if>yDA>^^^;pt 

2, 3->?t: HD-5-(2-:7a:x;PX h^>')-lH-'r >^>-\-^—)Vtl'hmM^t^m 
^nrzo W 65X, 

'H NMR (CDClj) 6 2.16-2.26 (IH, m). 2. 46-2. 64 (3H, m). 2.78-2.93 (3H. 
25 m). 3.05-3.15 (3H, m). 3.67 (3H, s), 4.18 (2H. t, i=6.9Hz). 5.66 (IH. 
dd, J=6.5Hz, 3.6 Hz). 6.72-6.84 (2H, m>, 6.95 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8.6Hz), 7.20-7.35 (6H, m). 

mmm i e o 4-r[2.3->?h hd-5-(2-7x-;ux h^>')-iH-r>5^>-i— r 
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4 tnn<0:^m^m^^X. 4-[[2, S-e? t H D-5-(2-7x:^;Px b:^^ 
IR^ 52%o 

5 iU;^ 96-97 X: (S^mx5^JV— ^^+)->i6^&S^S). 

'HNMR (CDCI3) 6 2.17-2.27 (IH, m), 2.46-2.57 (IH. m), 2.67 (2H, t. 
J=8.0 Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t. 1=7.1 
Hz). 5.66 (IH. dd, 1=6.5 Hz, 3.6 Hz). 6.77-6.81 (2H. m). 6.92 (2H. d. 
J=8.3Hz), 7.14 (2H, d. J=8.6Hz). 7.21-7.35 (6H, nOo 

10 mmm i e i 4-[C3-(3-'7ai-;i.yp^=^>') ^oczijw^ h^i^^^y-^y-:^ 

15 'HNMR (CDCl,) 5 2.05-2.15 (2H. m). 2.60 (2H, t. 1=8.1 Hz). 2.81 (2H. 
t. 1=7.9 Hz). 2.89 (2H. t. J=8.1 Hz), 3.67 (3H, s), 3.97 (2H. t. J=6.2 
Hz). 5.00 (2H, s), 6.82-6.92 (3H. m), 6.97-7.00 (2H, m), 7.11 (2H. d. 
1=8.6 Hz), 7. 17-7.32 (6H, m). 

mmmie 2 4-[[3-(3-7x-JUyo3i^^'»7a::r:;W>^ b^->]'^>^f>:^ 
20 U/'^>m 

^mm4 tmm<o:i^m^m^^x. 4-[[3-(2-7xzi;vyD5j^^>')^>>^;v3 

97-98 x: (@^^X5^;V — ^^1t>:&^e>l9^®)o 

'HNMR (CDCl,) 62.06-2.15 (2H. m), 2.65 (2H. t. J=8.0Hz). 2;81 (2H, 

25 t, J=8.0Hz). 2.90 (2H, t. J=7.0Hz). 3.97 (2H. t..J=6.3Hz), 5.00 (2H. 

s). 6.83-6.92 (3H. m), 6.99 (2H, d, J=7.4 Hz), 7.11-7.31 (8H. m). 

mmmi e 3 4-[(2"-;< h^i^-ihi'-\^ya^=^M-z-^M^h=¥iy'\^>^ 
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'H NMR (CDClj) d2.60 (2H. t, ]=8.0Hz), 2.89 (2H, t, J=8.0 Hz). 3.66 
5 (3H, s). 3.79 (3H. s), 6.92 (2H, d. 1=8.5 Hz). 6.97-7.05 (2H. m). 7.11 
(2H, d, J=8.5 Hz), 7.30-7.50 (5H, nO, 7.58 (IH. s). 
m&mi 6 4 h^>^-ll.l' -\dy j^=-)V]-i-^ M :^ h^i^2^>^ 

0mm4iim^o:^m^m^^x. 4-[(2'-^ h^->-[i,i'-tf:7x:i;n-3-f 

10 ;i/)^ h=it^i/]^>-^>7'o/t>K^^;P/&i5^@{b-B-llj^f§fco iR^ 69X« 

Mi^ 128-129 "C (S^mx5^;i^ ^^^+l->:6^^l?/^S)o 
'H NMR (CDCl,) 5 2.65 (2H, t, J=7.9Hz). 2.91 (2H, t, J=7.9Hz), 3.79 
(3H, s). 5.08 (2H, s). 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz). 
7.29-7.50 (5H, m>, 7.58 (IH, s). 
15 mmmi 6 5 4-[(2'-ptg^;V-[l.l'-t?'7xnjV]-3-1';W):>< h^>']^>-tf> 

20 'H NMR (CDCI3) 6 2.25 (3H, s), 2.60 (2H, t, J=8.2Hz). 2.90 (2H, t. 
J=8.2Hz). 3.66 (3H, s), 5.08 (2H. s). 6.91 (2H. d, J=8. 6 Hz), 7. 12 
(2H, d. J=8. 6 Hz), 7.22-7.30 (5H, m), 7.39-7.46 (3H, m), 
m^tl^mi 6 6 4-[(2'-p^5^;i^-[l,l'-tf7x::i;W-3-f;i/)> h^v-J^V-lf^- 

25 #5t#ll4i:l^1^©:^feSffiViT. 4-[(2' -^5^;P-[1. r-k*:7x::i;W-3-'f 

135-136 ^^-9->*ie,?}^S), 
'H NMR (CDClj) (5 2. 25 (3H, s), 2.65 (2H, t, J=7. 9Hz). 2.91 (2H. t. 
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J=7.9 Hz). 5.09 (2H. s). 6.92 (2H, d, J=8.5 Hz). 7.13 (2H. d. J=8. 5 
Hz), 7.23-7.31 (5H. m). 7.39-7.45 (3H. nOo 

^ 40%. 

'HNMR (CDCI3) 6 2.60 (2H. t. J=8. 1 Hz). 2.90 (2H. t. 1=8.1 Hz). 3.66 
10 (3H. s), 5.03 (2H. s). 6.89 (2H. d, J=8.5 Hz), .7.11 (2H. d. J=8.5 Hz). 
7.32-7.49 (8H, m). 

mmmi6 s 4-[(2-i^pp-ci,i*-t*:7aiz:;w-5-rjw^b=^'>i'^>'^> 

15 b=^.<>]/^>if >yp/t>®&^5^;i/A^e.^^t;^'^^#^-- 20X. 
mM. 116-117 x: (fi^x5^;i/— ^^•y->*^e.s^a)o 

'HNMR (CDCI3) 3 2.65 (2H, t. 1=7.9 Hz). 2.91 (2H. t. 1=7.9 Hz), 5.04 

(2H. s). 6.90 (2H. d. J=8.6Hz). 7.13 (2H. d. 1=8.6 Hz). 7.32-7.49 (8H. 
m). 

20 ^ja^Jl 6 9 4-([l.l'-t:*7x-;H-3-^;i/>^ h^v')-2-p^ h^v'-^^-tf^ 

>^x^;Pi [i,r-tf:7xn;W-3-^^y-;i/*^e»^M^b'&^*^^- 

86«o 
25 ?ft^. 

'HNMR (CDCI3) 61.23 (3H. t. J=7.2Hz). 2.56 (2H. t. J=8. 1 Hz). 2.87 

(2H. t, J=8.1 Hz), 3.79 (3H, s). 4.12 (2H. q. J=7. 2 Hz). 5.09 (2H, s). 

6.48-6. 54 <2H, m). 7.05 (IH. d. J=8.2Hz), 7.30-7.49 (5H. b). 7.54- 
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7.66 (4H. m). 

0^m4tmi^<O:^^^m\f^X. 4-(El.l*-b'7a:-;W]-3-'f;V:;C h^i^)- 

16;^ 71-73 "C (v^-f VyDH;i/X-7^;V— ^^1t>*^e»#^^). 
•H NMR (CDClj) 5 2.63 (ZH, t, J=7.9Hz), 2.88 (2H, t. 1=7.9 Hz). 3.79 
(3H. s). 5.09 (2H. s), 6.49-6.55 (2H, m), 7.06 (IH, d, J=8.2Hz), 
7.33-7.49 (5H, m), 7.55-7.66 (4H. m). 

10 IIWJ17 1 4-[[3-[[>t5^;K4-7aix;i/-2-5^TVU;i/)T5y]^5=-;i/]:7 

3- [ 5^JJ/ (4- y X — . 3-5^7 \/- JV-2— f 7 a >^ ] ;«< ^ >-1f > 3^ 

y-)vtf^^^^it^m^^rco jr^ 85«. 

15 144^. 

'H NMR (CDCI3) 5 2.59 (2H, t. J=8. 1 Hz). 2.89 (2H, t, J=8. 1 Hz). 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s). 6.73 (IH. s), 6.88 
(2H, d, 1=8.7 Hz). 7.10 (2H, d. J=8.7Hz), 7.24-7.40 (7H. m). 7.85- 
7.88 (2H. m). 

20 mnmi 7 2 4-[[3-[[^5'JK4-7x::i;i/-2-^T\/U;WT^7]^5^;i/]>' 

xx;u]p< h4^>']^>4f>:/p/t>'K 

##M4 tmm(D:^mt:m^^T, 4-[[3-[[^5^;K4-:7x-JP-2-9^TVU 

^^^^rc. Mm 65Xo 
25 gi^ 107.0-107.5 *C (mx^;i^^^1J->*xe,?|MSf), 

•H NMR (CDClj) 5 2.63 <2H. t. J=7.8Hz), 2.89 (2H, t, J=7.8Hz). 3.06 
(3H. s). 4.78 (2H. s), 5.03 (2H, s), 6.72 (IH. s). 6.88 (2H, d, J=8. 6 
Hz). 7.10 (2H. d, J=8. 6Hz), 7.24-7.39. (7H. m). 7.88-7.84 (2H, m). 
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5 75X0 

»H NMR (CDClj) <51.23 (3H, t, J=7. 1 Hz). 2.55 (2H, t, J=8. 1 Hz), 2.86 
(2H, t, J=8.1 Hz), 3.78 (3H, s). 4.12 (2H. q, 1=7.1 Hz), 5.00 (2H, s), 
6.44 (IH, dd, J=8.2 Hz, 2.4 Hz), 6.49 (IH. d, J=2.4 Hz), 6.95 (IH, dd, 
10 1=7.8 Hz, 1.8 Hz). 6.99-7.04 (3H. m), 7.09-7.17 (3H. m), 7.30-7.34 (3H, 

m), 

^SS^Rli 7 4 2-;< h^>'-4-C(3-:73iy^e/7ai— h^'>3'^>-ti>:/ 
tmm(D:^^'&m^^'T:^ 2-^b^v'-4-[(3-r7 3iy=^^>'73ix;v)>^ 

77.0-77.5 "C ($?-f v:/ntf;wx— — ^^^>t^^nM^)o 

'HNMR (CDCI3) 62.62 (2H, t, J=8.0Hz), 2.87 (2H. t. J=8.0Hz), 3.77 
(3H, s), 5.00 (2H. s). 6.44 (IH. dd. J=5. 9 Hz. 2.4 Hz), 6.50 (IH. d. 
J=2.4Hz), 6.93-7.17 (7H. m), 7.31-7.36 (3H, m)o 
20 mmmi7 5 4-([l,l'-tf73iX;H-3-'r;i/;>^h^>^)-2-:J7Pn^>if>:>' 

<fcl^:^©:*r^*-«l'>T» 2-^PP-4-h HP=^^2^^>i^>^a>''^> 

^Jl-^ U.V -tf :7 a:x;W -3-^ J -m^ ^^\Y,^m ^mc. JR^ 

85%o 

25 

•HNMR (CDCl,) d2.62 (2H, t, J=8.0Hz). 3.00 (2H, t, J=8.0 Hz), 3.68 
.(3H. s), 5.09 (2H, s), 6.84 (IH, dd, J=8.5 Hz. 2.6 Hz). 7.02 (IH. d. 
J=2.6 Hz). 7.16 (IH. d. J=8.5 Hz). 7.33-7.49 (5H. m). 7.55-7.64 (4H, 
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m). 

fflij^ 84.0-84.5 *c (i?<v:/Ptf;wx— — ^^•y->*^^S^a)- 

•H NMR (CDCl,) 6 2.67 (2H, t, J=7.8Hz). 3.01 (2H, t, J=7.8Hz). 5.09 
(2H, s). 6.80-6,86 (IH, m), 7.03 (IH, d, 1=2.1 Hz), 7.17 (IH. d. J=8.5 
Hz), 7.36-7.46 (5H. m). 7.55-7.64 (4H, m). 

10 mmmi 7 7 4-[[2'-(i->^5F;i.xh^>-)-[i.i'-tf7x^;W-3— r;p]^b 

i>^^mmit'^mt:'^r:i, w 85*. 

15 'H NMR (CDCl^ 5 1. 22-1. 28 (6H. m). 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, 

t. J=8.1 Hz), 3.60 (3H, s), 4.40-4.48 (IH, m), 5.07 (2H, s), 6.92 (2H, 

d, J=8.6 Hz), 6.97-7. 03 (2H, m), 7.11 (2H, d, J=8.6H2), 7.26-7.43 (4H. 

m>. 7.51 (IH, d, J=7. 2Hz). 7.64 (IH. s). 

mmmi ? S 4-[[2'-(l-;*5^;l/Xh^-»-[l.l'-lf7ai— ;p]-3-r;w;>^ h 

20 ^v']'^>if>"rD/'^>m 

#%M 4 i mi^(o:^^^m v^T, 4- [ [2* - (1-pt 5^;i/x h -[i. i • -tr :7 at 
jUij^ 111.0-111.5 "C (i^Mx5^;i/— ^c^-y->'3&^e.p}Jga). 

25 "H NMR (CDCl,) <5 1.23 (6H, d, J=6.0Hz), 2. 65 (2H. t, J=8.1Hz), 2.91 
(2H. t, J=8. 1 Hz). 4.40-4.48 (IH, m). 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8.6 Hz), 7.25-7.43 (4H, m). 7.51 (IH, dt, J=7. 1 Hz. 1.7 
Hz), 7.64 (IH, s)o 
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^mmi 7 9 4-[[2'-(hU:7;i/:ta>^;W)-[l,r-H7xliJP]-3-1*;W]^ 

mib^^^it^m^nfto w 75X0 

NMR (CDCI3) 6 2.60 (2H, t, J=8. 1 Hz). 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H. s), 5.08 (2H, s). 6.90 (2H, d. J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 
7.27-7.59 (7H, m). 7.75 (IH, d, J=7.6Hz). 

mmmi S O 4-[[2'-(hU:7;i/:tD;^5^;W-[l.l'-tf7xn;W-3-f;V']pl 

4 iz mu<D:^^^m v^x. 4- [ [2* - ( h u ji^:^ u ^ - [1 , 1 * - e 

X ;H ^ h ^ v'] ^ >if > P >m 7I & mmit'^m & #75:. 

JR^ 48%. 

i!S;ia 143-144 XZ (|^BgX5^;V— ^^U->*^^?li^a). 
15 'H NMR (CDCl,) 6 2.65 (2H, t, J=8.0Hz), 2.90 (2H, t. J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d. J=8.6Hz). 7.13 (2H, d, J=8.6 Hz), 7.26-7.58 (7H, 
m), 7.75 (IH, d, 1=7.6 Hz)o 

^mmi 8 1 4-[(2'-x5^;w-[i,i'-H:7jir:;W-3-r;v)pi h^5^]^>if> 

ypA>m^5^;w 

mm (CDCI3) 51.08 (3H, t, J=7.5 Hz). 2.53-2.62 (4H, m), 2.89 (2H, 
t, J=8.0Hz), 3.66 (3H, s). 5.08 (2H. s). 6.91 (2H. d. J=8.5Hz), 7.11 
25 (2H, d, J=8.5Hz). 7.21-7.31 (5H, m). 7.37-7.42 (SH; m)« 

mmmi s 2 4-[(2'-x5^;i/-[i,r-if:7x-;v]-3-<;0pi h=^'>]^>'^> 
:/pn>|g 
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132.0-132.5 "C (B^KX5^;^-^^1^>'36>SM^^). 
'H NMR (CDCl,) dl.07 (3H, t. 1=7.5 Hz). 2.57 (2H. q, J=7.5Hz), 2.65 
(2H. t, J=7.9 Hz), 2.90 (2H, t, J=7.9 Hz), 5.09 (2H. s), 6.91 (2H, d. 
5 1=8.6 Hz). 7.12 (2H, d, J=8.6Hz), 7.18-7.32 (5H, m), 7.37-7.45 (3H, 
m)o 

'H NMR (CDCI3) (5 2.13 (3H, s), 2.34 (3H, s), 2.60 (2H, t, J=8.0 Hz), 

2.89 (2H, t. J=8-0 Hz), 3. 66 (3H, s). 5.08 (2H, s), 6.90-6.92 (2H, m), 
7.09-7.16 (5H,.iii). 7.25-7.26 (IH, m), 7.36-7.42 (3H, m). 

15 mmmiS4: 4-[(2',3*-i^pt5^JV'-[l,l*-lf73:r.;V]-3-l';W^b=^v']'^ 

mM 146-147 n (B^Kx5^;v — ^^•y->d^e»fiifes). 

20 'H NMR (CDClj) 5 2.13 (3H, s), 2.33 (3H, s), 2.65 (2H. t, J=8.0Hz), 

2.90 (2H. t, J=8.0 Hz), 5.08 (2H, s), 6.90-6.93 (2H, m), 7.09-7.16 (5H, 
m). 7.24-7.27 (IH. m). 7.36-7.42 (3H, m). 

mmmi s 5 4-[[4-[[(4-:7a:-;j/-2-5^Ty«j;wypfcf;V'Tsy]7^5^;w 

4- [ [ (4-:7 a: -;i/-2-5^T V U ;P) ::^D if $ y ] ^ >if >^ y — ;i/ 

A^e»^@ft:-&iKj:£#fe. JR^ 90X, 
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'HNMR (CDCls) 5 0.93 (3H, t, J=7.4 Hz). 1.65-1.75 (2H, m). 2.59 (ZH. 
t, J=8.0Hz), 2.89 (2H, t. J=8.0 Hz), 3.40 (2H. t, J=7.7Hz). 3.66 (3H, 
s), 4.79 (2H. s), 5.01 (2H. s). 6.70 (IH. s). 6.89 C2H, d. 1=8.6 Hz), 
7.11 (2H. d. 1=8.6 Hz). 7.24-7.28 (IH. m), 7.34-7.40 (6H, m). 7.84- 
5 7.87 (2H, m)- 

m^mmi s e 4-[[4-[[(4-:7xn;v-2-5"T^/U;i/)^atf>'VT5/]p<9^>'W 

^^m4tmm<D:^m^m^^x. 4-[[4-[[(4->':c-;w2-^tv^u;v):/p 

10 -B-i^^r^fco W 50«. 

mM. 110-111 t: (@^mx^;w— ^=^^+>->j&^e>M^ffi). 

'H NMR (CDCI3) <5 0. 93 (3H, t, J=7.4Hz). 1. 65-1.77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H. t, J=7.3H2), 3.40 (2H. t. J=9.2Hz), 4.79 (2H. 
s), 5.01 (2H, s), 6.70 (IH. s), 6.89 (2H. d, 1=8.4 Hz), 7.12 (2H, d, 
15 J=8.4 Hz). 7.24-7.37 (7H, m). 7.84-7.87 (2H, in). 

20 JR^ 30%. 

•HNMR (CDCI3) <5 2. 59 (2H, t, J=8. 1 Hz). 2.89 (2H, t, J=8.1 Hz). 3.66 

(3H. s). 4.52 (2H. s), 5.01 (2H, s), 6.88 (2H. d. J=8.6Hz), 7.11 (2H, 

d. J=8.6Hz), 7.31-7.46 (8H. m), 7.89-7.92 (2H, m)o , 

25 I^SS-0^J1 8 8 4-[[4-[[(4->'x::i;W-2-5^ryU;i')^^]^^>'W>'x-;W^ 

#%^»J4 t|^<^©:*rm^£ffiViT, 4-[[4-[[(4-:7x::^;W2-5"7^/U;i')5^:4-] 
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MA 156.0-156. 5 r (-T^h^t: Ha77> — '\=¥-^>ib^i^m^Mt)o 
'H NMR CDMSO-d,) 6 2.38 (2H, t. 1=7.7 Hz), 2.72 (2H, t, 1=7.7 Hz). 
4.56 (2H, s), 5.02 (2H. s), 6.87 (2H. d. J=8. 5 Hz), 7.11 (2H, d, 1=8.5 
5 Hz), 7.33-7.49 (7H, m). 7.94 (2H. d, 1=7.3 Hz), 8.02 (IH. s), 

#fco JR^ 93X. 

10 

•H NMR (CDCI3) (5 2.60 (2H. t. J=8.0Hz). 2.90 (2H, t, J=8.0Hz). 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t. J=8.6Hz), 7.13 (2H, t. J=8.6Hz), 
7.43-7.54 (4H. m), 7.68 (IH, dt. J =7. 5 Hz, 1.5 Hz), 7.75 (IH, dd, 
1=8.5 Hz, 1.8 Hz), 7.78 (IH. m). 7.85-7.93 (3H, m), 8.05 (IH, m). 
15 ^mmi 9 0 4-[[3-(l-:^75^;W7xn;W;>^ h^^^^l'Oif^yp/l^m 

>if>yn/^>'^^^;i'j&^e>^M'fb^2^«:#;t. iR^ 93X. 
WlM. 134-135 (mm:J^^)l — ^^1^->^^e.f|j^a)- 
'H NMR (CDC 1,) 6 2.65 (2H. t, 1=8.0 Hz). 2.91 (2H. t, J=8.0 Hz). 5.13 
20. (2H. s). 6.95 (2H, t. 1=8.6 Hz), 7.14 (2H. t, J=8.6Hz), 7.42-7.54 (4H, 
m), 7.66-7.78 (3H, m), 7.84-7.93 (3H, m), 8.05 (IH, m), 

mmmi 9 1 4-[[2'-(i-p^9^;i'X^;W-[i,i'-tfr7i— ;w-3-rJW^t 
m^me i izmm(D:&^^m\f>Xs 2-3-H^^>;?>^e.^Mit;'&'fe<&fi';fe. 

25 12%. 

'H NMR (CDCI3) 61.13 (6H, d, 1=6.9 Hz). 2.59 (2H, t, J=7.4 Hz). 2.89 
(2H, t. J=7.4 Hz). 2.97-3.06 (IH. m), 3.66 (3H, s). 5.09 (2H. s) . 



wo 2004/041266 PCT/JP2003/014li9 

266 

6. 89-6.92 (2H. m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m) , 
mmmi 9 2 4-[[2'-(l-p^5^;i/X5^;i/)-[l,l'-tf>'xZi;W-3-l'JH^ 

27%o 

Sli^ 120-121 (v?x^;i/x— 

'HHMR (CDCl,) 51.13 (6H, d. 1=6.9 Hz). 2.65 (2H. t, J=8.0 Hz). 2.91 
(2H. t. J=8.0 Hz). 2.97-3.06 (IH. m), 5.09 (2H. s), 6.91 (2H, d, J=8.6 
10 Hz). 7.11-7.26 (5H, m). 7.31-7.45 (5H. m). 

mmmi 93 .4-[[4-[[^5^;K5-pt5^;i,-4-37xX;V-2-9^T\/U;V)T^y] 

4- [ 5^;K5-^ ^;v-4-:7 x xjv-2-9=-t v u ;v) t ^ / 3 >-tf »^ 3^ 

15 /— ;v*^e>^'fl:'B-«fe=fe#:'S:- W sex. 

'H NMR (CDCl 3) 6 2.42 (3H. s). 2.59 (2H. t. J=8.0 Hz). 2.89 (2H, t. 

J=8.0 Hz), 3.02 (3H, s). 3.66 (3H. s). 4.69 (2H, s). 5.02 (2H. s), 

6-89 (2H, d. J=8.6Hz), 7.11 (2H. d, 1=8.6 Hz), 7.25-7.41 (7H, m). 

20 7.63-7.66 (2H. m), 

194 4-[C4-[[^5^;K5-;»t5^;|/-4-7xn;i/-2-5^y \/u;wt5 y] 

mmm 4 1 mm(o:^m'&M v^t, 4- [ [4- [ i:^ (5-;* ^;w4-7 x x;w-2- 

25 ?>mmih^<^^nrc. IR^ 52!»!. 

Sll;^ 113-114 "C (g^mx5^;U— '\=^^U->d^^fl!^^)c 

'HNMR (CDCl,) 5 2.41 (3H, s). 2.63 (2H. t. J=7.9Hz). 2.89 (2H. t. 

J=7.9Hz), 3.02 (3H. s). 4.68 (2H, s). 5.01 (2H, s), 6.89 (2H. d. 
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J=8.6 Hz). 7.12 (2H, d, J=8.6Hz). 7.25-7.41 (7H, m). 7.63-7.66 (2H, 
nO. 

5 N-^5^;i^7— U> (57 mg> 0.53 mmol) $r N.N-i^^g^jW^jl/ATa F (5 
mL) \zmm\^. ^J^T-e 60% TK^'fti^hU'^A (21 mg. 0.53 mmol) ^tP^ 
fc, 30 ^r^mi^bfe^ 4-[[4-(>^P^>5^;W:7ai::i;Wp^ 

^>if>:/D>'^>Slp^^;l^ (0.15 g> 0.41 mmol) ?^i07Lfc. 

^^•!^->=18:l)Tf3(tmL'. ^mih^l^ (74 mg. JR^ 45« Sllfe«&mi:bT 

'H NMR (CDCl,) a 2. 59 (2H. t. J=8. 1 Hz), 2.89 (2H. t. J=8. 1 Hz). 3.02 
(3H, s). 3.66 (3H. s). 4.54 (2H, s), 5.00 (2H. s), 6.69-6.76 (2H, m). 
15 6.89 (2H, d, J=8.6 Hz). 7.11 (2H, d. 1=8.6 Hz), 7.20-7.26 (5H, m). 

7.37 (2H, d, J=8.1 Hz), 

mmmi 9 e 4-[[4-[(^^;p:7x— ;i/T$/)^5^;p]7ac::i;w]pt h^'>]^ 

m.^ 122-124 13 (S^KX^;i— ^:^^1j->*>e.?lJS«i). 
'H NMR (CDCI3) 6 2.65 (2H. t, J=8. OHz). 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 m. s). 5.00 (2H, s), 6.69-6. 76 (3H, m) , 6.90 (2H, d," 
J=8.6Hz). 7.12 (2H. d. J=8.6Hz). 7.18-7.26 (4H, m)., 7.37 (2H. d, 
25 J=8. 1 Hz)o 

mtl&mi 9 7 4-[[3'-(t b*a^>'pt^;W-[i.r-if:7xn;W-3->r;W;* h 
4- [ (3 • -TjsJU 5 [1 . 1 • - If :? jc - -s-f ;i/) h 4^ ^ >if > y d /t >^ 
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(0.80 g, 2.1 mmol) (Dp^^y— ;i/ (5 mL) ^^Zf^ h y ii \^ uy ^ > 
(2 mL) mm^^}^Vtc^^ Tkmit^ii^^ym^hV^J^ (Sl mg, 2.1 mmol) 
X. ®-&iJ&^^?&T"T? 30 %^W^\^tz.. W.'^m.^ 0.2 ^3tm^ (11 mL) \Z. 

5 0. 80 g ctaw) 

'H NMR (CDCI3) 61.81 (IH, br s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz). 3.66 (3H. s). 4.77 (2H. d. J=4.6Hz), 5.10 (2H. s), 6.92 
(2H. d, J=8.5Hz), 7.12 (2H, d. J=8.5Hz), 7.34-7.48 (4H. m). 7.52- 
10 7.66 (4H, m)o 

mMm \ 9 8 4-[[3'-(t Hac^^>'p^^;i/)-[i.i'-f>'3i::i;W-3-'<;i/]pt 1- 

4^ '>] >if >y D /t 

4 i nU<n>1jm'^m ViT. 4- [ [3' - ( fc H n >- ^ ^;V) - [1 . r - H 7 x 

15 ^ 88%. 

SlljjIC 99-100 X, (i^^X5^;l/ — ^=^^U->5Ji^e>S?^^). 

'H NMR (CDClj) 5 2.64 (2H, t, J=7.6Hz), 2.90 (2H, t, J=7.6Hz). 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d. J=8.5Hz), 7.13 (2H. d. J=8.5Hz), 
7.33-7.47 (4H, m). 7.51-7:58 (3H, m), 7.64 (IH, s)o 

20 Slifi^ji 9 9 4-[[3'-[[(3-:*^;i/3j?^i^-i-::r^y:/Dtf;i<')T5y]p^5^;W- 
[1, 1' -If :7 3i-;i/]-3— r h^>']^>-if >:/n/^>m^5^;i/ 

1 t.mm(o-:^m^m\^'x. 4-[[3* -(t hd4^->^5^;1')-ci. r -tfr^x 

6 4- [ [3' - [ (2. 5->?:t4^y-i- tr D »j JU) ^ 5^;^ - [1 , T - 1* :7 -3- 

::^m^m\r^Xs 4- [[3' -[(2, 5-5?:t=^^v-i-ep u >?-ji/) ^5^jv3-[i. r -h^ 
4-[[3'-(t KD:^^i>'^5^>'i')-[i.i'-if:7x-;w-3-r;Wp^ h^5>]^>-tf>y 
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185-188 t: (Sfmxg^;kdie.fl^S). 

'H NMR (DMSO-da) 6 2.41-2.51 (6H. m), 2.75 (2H. t. 1=7.5 Hz). 4.34 (2H. 
d. J=5.8Hz), 5.14 (2H. s), 6.94 (2H. d. J=8. 5 Hz), 7.14 (2H, d. J=8. 5 
5 Hz). 7.26 (IH. d, 1=7.5 Hz). 7.38-7.62 (6H. m), 7.72 (IH. s), 8.41 (IH, 
t, J=5.8 Hz), 12.06 (2H, br s)o 

^mm2 0 0 3'-[C4-C2-(> h4^i^*;P3|?-;Wx5^Jl/]7xy^i^];>C5^;P]- 

10 (0.48 g> 1.3 mmol) c^t^ h ^ t Hn:7^> (5 mL) ^^X^yi(^ (2 mL) 

mmzXJVy T^^Wt (0.15 g. 1.3 mmol) SriP;^, ^\ZM^mm^ h 
A (0.17 1.5 mmol) ©tK (1.5 mL) ^^^ifl^T^:. jg-^W^^ia^e 15 m 

rsm^vftwz:^^i[ix. i^mx5^;i/'riAmb;fc. mmm^yi^mhtcWi. msE 
mmiy. mm^-^m 0.50 g ii^mm) 

15 Sfi;^ 180-185 *C (mm:^^)V — ^^'*3r>ti^^nf^^)o 

•H NMR (CDCI3) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d. 1=8.5 Hz). 7.12 (2H. d, J=8. 5 Hz), 
7.42-7.54 (3H. m), 7.59 (IH. d. J=7.0Hz). 7.69 (IH, s), 7.79 (IH. d. 
J=7.8Hz). 8.04 (IH. d, J=7.8Hz), 8.32 (IH. s). 

20 mmm20 1 3'-[[4-(2-;fj;l/>J^^5^X-^;W7x/^'>]^9^;W-[l.r-lf7 

xx;p]-3-:i57;i/2j?>K 

0^^i4 tmm(D:^m'&m^^x. 3'-r[4-[2-(pt h=^^>/;^7;i/7i^n;U)x5^;i/3 
:7 j: y 4^ ^ -[J . 1 ' - f :7 X X Ji/] ;u^>mib^ e» ^#fco 
iK^ 75X. 

25 178-181 -c (g^Kx^;t — ^^•y->3&^e»#i^^). - 

'H NMR (DMSO-dg) 6 2.50 (2H, t. J=7.7Hz), 2.75 (2H, t, J=7.7 Hz), 
5.17 (2H. s). 6.95 (2H. d, J=8. 5 Hz). 7.14 (2H. d, J=8.5Hz). 7.46- 
7.54 (2H. m). 7.58-7.68 (2H, m). 7.77 (IH. s). 7.92-8.00 (2H. m). 8.20 
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(IH, s), 12.63 (2H, br s). 

mMm2 0 2 GPR4 0T:J— h^J^ZSGPR4 0T>^::t=:.7. h(DXi7 

( 1 ) mmP^t!)i^zy'yj^^BMit^mmtVrcGP R 4 O 7=f:::X h*3.t'rJJG 
5 PR4 OT>i57::f^X h07.^U-->i5^:^^<©^5^ 

GP R 4 0 T::t:::i7> hi5J;tJJGP R 4 0 T>i5^:=f:=.X bO^^$rfT5fe*<^ 

1 Tf^iUbi/ifc h GP R 4 0 V:kTe^^^®;tr^feT 
f^Sabfet hGPR4 0^^iS$-&)tCHOifflJjat5|c (CHO-hGPR4 0 
10 No. 1 0 4) ^3 X 1 0*M/1 0 0 jt^ 1 <^)SfflJia*^"^*n^i:5tClg-f?L, 
Black walled 96 - we 11 plate (Costar)lC 

;j/$^^7AiSJl©^i&^FL IPR (Molecular Device) ^ffl 

15 F 1 u o- 3 AM (DO J I N) 50jiigS2lAtl DMSO(DOJI 
N) fc:^^b> $6l'«©2 0%:/;VP>m (Mo lecular Pro 
b e s ) «rJlP^?g#^, 1 0 5 At 1 (^^Jl&illfil^^^inL'J^ 10. 6ml (DT 
V^O'^^y 7— [HBSS (Invitrogen) (ClM HEPES 
(pH7. 4) (DO J IN) &2 OmimilPb, ^t'o^^v'H (S i gm 

20 a) 7 10mg^lN NaOH 5m Uc^^^$ &{C±SB«>HB S S/H 
E P E S 5 m 1 ^JP^jg^ L/^i^lS 10ml ^^iin L-HSi-r 5. ] JcjD;^\ 

x^^(Dmmzmiv. y^'-htc^^^ibfe. T>^$'=f-x^^»;£ffl^cl 2m 

M r-Uyi/>^^|g[ (S^B#®I^IS*'C3 MM) ^>^V'-hfc^>jib, 1^ 

B^tcFL I pRjc-feu/ hb;fco u^om^m^mvft^^ fl i prk:t*^ 
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( 2 ) F L I P R T y -fe-r ©jgmd^ e, T ifn>^ h^M^S^-r-5S*P 
i:ySi^^^\ZDUSO (Wako) T^f^b^ S!l^^fC±i20T^;/-t-r :7 

co:^^x. ^^mixi^mv^\::hGPR4:0Bm^C7^—&mif^x^i^^jk^ 

<D:^mxi^mVtc\i hG'P R 4 0 ^^n^itTcCHOmmn (CHO-hOP 
R40 No. 1 0 4) , bht;;^:$'5>Hl^§#:3i:g^i7^— SfflV^TS 
O^r^TfP 14 bfe bht;^i$' = >Hl S^^lc^fi^ C H ommm 
(CHO-Hl) . :feJ;r;fMo c kOCHO^!ffl]ia**l;i*fr^SliSMite3 0#t) 

0CHO-hGPR4 Ofc^-r-5m^!S«&l 0 0 % t b;^i:^©ffi5t*MSr3|: 
tab. ^(Dffl:i&tCHO-hGPR4 OfclMbS 0%)b<«l 0 0%&,±XS^r). 
d^tPkhtj^^^^Hl «fc tJfM o c k © C H 0«ffllia**CDM;&)&« 2 5 % 

OT*t^>!trsfe^#<k:^ife§t h GP R 4 o/^m6^r=f=^7.hm^iivrzc 

(1) mmmixn^nrcit-^m 1 0,0 g 

(2) %m 6 0. 0 g 

(3) 3 — >;^^— 5^ 3 5. 0 g 

(4) 3. 0 g 

(5) X5^7'U>^^i/^>'^A 2.0g 
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mmmi-r^n^tirc^b^mi o. o sii^ime o. o si^J:zSn->7.^-^ 
3 5.0 gom^^i^^l omm%ify^>7i<.mm3 OmL C-if^^ytbXS. 
Og) ^ffiVi, lmmptyi/3.(D||$)lLTIS^<bU;^m. 4 0 "CTlfejISILS 

mmm 2 

( 1 ) mmm 1 "r#e>ti^Yb-a-4& 1 0 . 0 g 
) (2) m.m 7 0. 0 s 

(3) 3->;:^:57— ^ 5 0. 0 g 

(4) -pjmiiy^>:f> 7.0s 

(5) X5=-TU>mV;5^^v"^A 3.0g 

^M««ii^#e»nfeft;'&i^i 0. 0 gix5^TU>mTi^^v'r;7A3. 0 g^ 

I Rr^14-x>y>©:?K^|g7 OmL (flI^147*>y><i:bT 7 . 0 g) TIKJl^'ft: 
L'J'fc^^ W^V. ?L«i7 0. 0g^J:rJt=i~>>?.i5^-5^5 0. OgiJl-^bfe. 

CHO -K 1 ^JBS**}*. #{CiBm;5?^l.i® 0 i o % ^il&iBJ^il^t ( I n v i 
t rogen) 2i§*fe (Inv i t r ogen) ^ffiV^T^ 

HLfe. ^^>:^:7x^7->3>$fT'5llrBfCl 0 cm235^D4. 5x1 0^ 

m(omm^m^. 5%co,mm\zmm:-^nrcco^mmmizx3 7'C'ci s 

mmU±^mVt:io h^>;^r7xi^>'3>j^L l p o f e c t ami n 

( I n V i t r o g e n) ^^u. ummn(D:^mizmcxmi^^n'orzo m 
mmz&~we 1 lyu-h^mm-r^m-^u. &.r<Dj:vizn'o^. 

1. 5m I s^^sx-:/^ 2 :$imML. -en-^tltCOp t i-MEM-IiSA!i 
(Invitroge3i)*100/il mz. >^:^<D^^-^\zm 
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m^^^—^lU8^ 'b5>t:&tCL i p o f e c t am i n eSC^We M 1^ 
pt i -MEM- I«f«l?&fflViT?ife#b}feCHO-Kli9BJ!&fc^Jn^. COg 

5 mmmzx emmmmi^r^o mm^(Dmm\t. pbs cinvitroge 

n) <£ffiViTU>Xbfe^. 0. 05% h U ^ v> • EDTA^?^ ( I n v 
i t rogen) ^fflUrfHI^^U, jgii^Slf^tCTlHlJRLfe. m&ti:^mm<0^ 
?£«lJtb, :S^2 0 0 /A 1 fefcD 5 X 1 0 *M©J9BJ8adt'^*n'5 J:"5 fc#3KL, 
Black walled 96 - we 11 plate (Costar)K: 

10 i7ta5fco 2 0 0 n I -r-o^^^. co2iBm^\zT-'m^mi'r^o ±mh^ 

(Mo lecular Device) SrAiV^TSll^L^. FL I PRJCTSB 

15 afllfefc^3tefe^F 1 UO-3AM (DO J IN) ^^JnfSfcft. feSV^ttF 

L I PRTv'iL-(^n'^.^m\zmm^m,'^-r^r:iib(D7>y±:'i;-^yyT — ^f^ 
fiSLfe. HBSS (Invi trogen) 1000ml folM HEPES 
(pH7. 4) (DOJIN) 2 0ml ^M^tamm i&Cr. HBSS/HE 
. PES^JBO.IC. Zfn^:^^^^}^ (Sigma) 7 10mg^lN NaOH 

20 5ml \zmm^-^ s fcH B s s /H E p E s mm 5 m 1 ^fm^m'^vrcmm i 

Oml^mial^. Zl^ig^^Ty-fe-f tL/fc. 5^tCFluo-3A 
M 5 0/fg^2 1jtil DMSO (DO J I N) $e)lC^«©2 
0%y;Pti>m (Molecular Probes) S:in;l?g-^^, 10 5 

/I KDi^mi^Mm^Wilxivrc 1 0 . emioyyt^^'^yyT—Jiziax. ^yt 
25 e^^a^^p^bfc. h y^y^yjci^zy 3 >iiBim^mvrz c HO- Kimm(D 
^m^f^t. mt>izm^'&mmm^ i:^$,rzr) i o om i -r^^^a^. co; 
^mwzTimm^mv. mmizm^^mt:-mr>s^^itft. mmm(Dmmt± 

m<DTy±^/'^^yyT — =tmi^X^^Lrc:m. FL I PRIC-ir»y Sfc, 
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^mi^B^ C H O - K 1 iBSS JcmJDT § ISi^iJ- >^Mtr ;^yy 7-^ 

fc. ^©1^1^. 7 7JV^i^>l^ (farnesoic acid). 5. 8. 
5 1 1 - e i c o s a t r i y n o i c acid. 5. 8. 11. 14-ei 
cosatetraynoic acid, >^ (oleic a c i 

d) , U y—JVB. ( 1 i n o 1 e 1 c a c i d) , U / (1 i n o I 

enic a c 1 d) . 75^H>m (a r a c li i d on i c acid), 
xHr 3i5-^>^x>^ (e i c o s a p e n t a e n o i c acid, E 

10 PA), X-f n-y-S^X^^ (eicosadienoic acid), X-f 
UX>^ (eicosatrienpic acid), 
X^^ (d o c o s a li e X a e n o i c acid, DHA) ^ Fnith 
UX>^ (docosatrienoic acid) » T H (a d r 

enic a c i d) , ■^'^'J >m ( 1 au i- i c a c i d) 1 0 

15 U-^l O-^Umxr^t^iZ. GPR4 O^^^S^g^TSCHO-Kl^aa 

p — (D^^^A Ufc c H o - K 1 MJi&T?f*, c (D J: -5 7^J«:^ 

(1) mm^^zm^ 

N rH-3T3^«tafB 1 0 4«flJI}a»ATCC*>6»ilAb;fc. •^'^Xj^iS^ 
^5§#M I N 6 (Jiifl-ichi Miyazaki et a]. Endocrinology. Vol. 127, 

. No.i. P126-132) tmo^^o^mmiyrc. ^ti^n®m« 1 0 % F c s 

25 tTDMEM^^ (I nv i t r o g e n^fc) X':fUZi>y )Vjl> hizU^^H 

(2) RNA©i*m:feJ;t^cDNA-a-^^ 
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y^AZ/y^'^-^m^^X^m.^RP^hlt. mn^W^S uperScrip 
t I I (GIB CO BRLtt) ^^mi^s ^#©:/nh3-;Vfob}fcdtoT 
X^y-;Vtfc®bTTE 1 0 0 At 1 tdigfilbfco 
5 ■ 'T>j7X(Z)iaiS*5l5<7)c DNAJt. jaaSa^T r y p s i n-EDTA-r«;5>tL 
aejiaSc^Sil^U/^^, RNe a s y mini K I T (Q I AGEN^h) © 
-7— 3.T;HC$eoT total RNA^i*mi|^«4U/S:. iftaJbfeRNA 1 
iugti Superscript II (Invitroge nft) ©T— a. 
7JWlc€eoT^>i5^A*fflViTf irst strand cDNA^^J^^ 

10 x5^y— ;i/Jt^LTTE 1 0 M 1 {c^^bTt, 

(3) Ta qMan^fflVifc^« 

igaiilE&^cDNA (5ng RNAtS^) :feJ;DfiaHII&l*6*c DNA (2 5 
ng RNAffi^) fc^U iiflgSl&MmTaqMan (^3^) Un i v e r 
sal PGR Master M i x (T^^^'f Hn'<:^>'X5^AXe?YA 
15 >ttcS^^a) , GPR4 O^tafflTaqMan (igim) Probe Kit 

(IH^J : 11-16. TT/^-l" l«n-<5i->7.-T-AXi^-\'/t>*k^^%fc) ^ffiV^, 

TaqMan (MU) PCR«. AB I PRISM (Mm) 7 9 0 0HT 

^fflb;tiag!MS8«Ta qMan (^i^) Un i V e r s a 1 PGR Ma 

s t e r Mix (T-f^-^ \^^^^ ^i^7.'TJ^X^^^J'%>¥^^^^) ©"T-ol 

ii4i^J^#»©Jt»65TaqMan^&. 7 9 0 OHT SDSV7h^7i 
(t hGPR4 0) *;t«P 1 a sm i d DNA (V^X GPR40)* 
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^nkM 3 -Tc^x-f 'J /--TM I N 6 mmz:^vy^immii^m(0'i yT. u 

M I N 6MH#lCBei5d^4|^Vif!SD 15%FCS (Trace Scien 
t i f i c Ltd.), 5 5 xiM 2 -^;i/:^:/bX:$'y-;l/, 100 U/m 

X. invitrogen) ^ffiV^T^IIbfe, ^Q'^^^yS/^V 
10 -htc:if7:r;l/^D 1 O«0cr)Mi neaBJia^fil^s 5 % COgJSaPtwWIIg^ 
tlfcCOaiSf^^lClTS 7'CT3 0F^^aib:feo :»S6$10%FCS (T r a 
ce Scientific Ltd.), 5. 5 mM 10 0 U/ 

ml^znv'U^, :fea;D?l 0 0 M g/m 1 X h l^:/ h-^-f -»$-g-trR PM 
1 1 640 (ifJUn-X^-^, I n V i t r o g e n) lC^mL$e>lC2 41^ 
15 WJ^ftlbfeo J$^<£K§IfcJ;DI^Lfc^. 10%FCS (Trace So 
ientific Ltd.), 1 ImM 7., 1 0 OU/ml'^^5^ 

U>, ^feckO^l 0 0 jt£g/ml XM/':/b-7-f S'V^^trRPM I 16 4 0 
(/f;Pn-x^-^, Invitrogen) T^iRLfeiilliflgi»^-4^jfii?ffr 
;l/:/5> (BSA) U^W, (4:1, ^;Pit) h%QO^mmzM 
20 lEi^nfeCOg^^gliCTS T-C-eQ 0:i)'F^ (*yttt6 Q^X^^ Kf^-^^^tCo 
RI!^^(DB 6 ^7x;i/yi^-hSrl 5 0 0 r pm, S^m^i>V:^Wi. JS^±tt 

(RIA) IcTSU^bfCo (Palmi t ic ac 

25 i d) , r - U y U>M (r-linolenic acid) ^^Zf^^U-i 
>m (o 1 e i c acid) :f3:^<Dmmmm^^ 3 0 0/iM~l 0 0 O/zM 
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mm 2 TiambTVi^a d g p r 4 o < mm uxvi-s z. ^ 

\^hGVR4 Q^^m-^'&T:iCHOmJ^W (No. 104) 3 X 1 0 
/I 0 0 ML©j||flj!aA«'^^nS«k'5{C#fRb, B 1 a c k walled 9 
6-we 11 p 1 a t e (C o s t a r) (ClJ^cafefcO 1 0 0 ^iLT-o^m. 

co2«^s§fcT— ea^^bfc. jamais* ;pe^»^7Aigs©^»*FL I p 

10 R (Molecular Device) ^m^^xm^VfCo :^m^&.T\zm 
icL^. F 1 u o - 3 AM (DO J I N) 50/igi&21/iL DMSO 
(DO J I N) Jc^^b, ^e»fc^«©2 0%':fJlu>m (Mo 1 e c u 1 a 
r P r o b e s ) ^ilDJ^S-^^, 1 0 5 /t LCD4^B]«jlll«*j^jDb;fc 1 0 . 
6mL©Ty-fe-rA^:/:7T— [HBS S ( I n v i t r o g e n) 1 LJC 1 

15 M HEPES (pH7. 4) (DO J IN) 2 0 mLmiWU. ^P^:^^ 
F (S i gma) TlOmg^lN NaOH SmLlC^^^^&lCifSO!) 
HBS S/'HEPES^^5mL?£ilB^ig'&U}fc^|gl OmL^miXlVmmT 

fk^'&mmm^ i o i o o n-L-r-o^m.^. co^^mmizx i mmm 
20 mv. mmz^^^m^mvTL^itrc. mm^<Dmmit:±m<D7yii^/'^yy 

25 ECso^fi^^WUfe. i^ms^i fc^rs 

CSl) 

G p R 4 0 izM-r^^^i^mmmmi^m 
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it^m^^ EC50 (/^M) 







3 2 




0 . 


4 6 


1 5 


1. 


2 


mMm2 . 


0. 


1 7 




0. 


1 6 




0. 


1 3 


mMm 1 0 


0. 


8 8 


^mm4: 1 


0. 


0 5 5 



rU7l>^>M 2. 0 

^ 1 om^fi^^^ z^^moit'^m^i.. ^ntz. g p r 4 0 ^^wm^m^^^ 

15 ##-^12 9 t hGPR4 OW^gS^'^^^^— ©^Ig 

t:bGPR4 0&3-HTSDNA»fit (Ba^ll*-^ : 6) «OT©J;^:^P 

5' >CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' T^-^tl^^ 'J :3'D N A (gHM# 
^ : 1 1) 

20 5* >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3' T5< ^nS^fUrfDNA (S3^# 
. : 1 2) $T>5^ir>;^^y^'f -^-^ibT. =&>«r 2 0 pmo 1 , 1 OXA 
dvantage (?Stmmm) 2 PGR Buffer (CLONTEC 
H) 5u\. SOXdNTP mix (CLONTECH) 1 u. 1 . 50XA 
dvantage 2 Polymerase M i x (C LONTE CH) 

25 1, ^MDNAil^Xth#)iicDNA?^ (CLONTECH) 1 /z 1 ^ 

-g-trig^t^es 0 1 ^»a^lx> 1^— ^;HJ-'ri'^"- (GeneAmp (^^IS 
il) PGR system mo del .9 7 0 0 (Applied B i 
o s y s terns) ) ^fflV^TS 6'C, 1^. m>X9 6t:. 3 0#-*6 It:. 
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(Invitrogen) SfflV^Xi? d— n>if 5ti5^Ba^J*?ISb:fe. 
5 PCRX^-7&t7iVii^a->ICOViT. ^RBP^Sa 1 I (^Sit) , C 1 a 

^7 h^^omi^r^o n^nrz.mh- (*?n kb) ^pakko- 1 1 1^^^- 

3 0 •=?'>XI!*IIS*5fe©GPR4 0<£3-F-r5cDNA®5'D— - 
10 .>i^<i:-?-©MSiB^J©^^ 

T':7Xil$flic DNA (Ma r a t h o n -R e a d y TM cDNA;Cl 
ontech^h) S^M«i:LT> zmcOZ/^-i-^—. -^y-C^—l (@a^# 
13) 2fer;^:;^^-r"7-2 (iB^##: 14) ?£ffiViTPCR*fTJ^o;fe. 
PCRfcUPy r o b e s t DNA . p o 1 yme rase (^MiS) 
15 (i) 9 8*0 • 1^©^. (ii) 9 St: • 1 5 5t: • 3 0S>> 7 2'C- 

6 0|3>S:4 OtHia)^. (iii) 7 2"C • 2^(DW&K}^^nf3i^r:io KJ^^. m 
ifii^ifeSrZ e r o Blunt P C R^ o— - >^=^>:y h (I nv i t r o 
genifc) 0^!l;fyJcL;fe;&«^T:/^X^ H'^:i7:$'-pCR~B 1 un t (In 
V i t r ogen^fc) Jdi? D— jn^if bifei. Z.n^:kmWTOP 10 (I nv 
20 itrogenS:) ^-^Xa F&J^o^ D>->S k a n amy c 

i n e ^^tiLBm^^M^-^m^vrc, m^<D^Tn'-y<Dm^mm^mmiy 

^m^:2) ^©cDNAJ:D^^m$ns:P5ym@B?^J (SB^J# 

^: 1) ^#Wr^ilf^l/-lr:/^-SaSI*mGPR4 O.t^^bfc. ^fcj^ 
25 ®feift<2|c$:feJlM (E s c h e r i c h i a c o 1 i )• TO P 1 0/Z e r 
o B 1 un t -mGPR 4 0 

#%^«H 3 1 hil$EI{S5|5<Z>GPR4 0^3— HTScDNAO^'a — - 
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.7\y hJI$liicDNA (Marathon-Re adyTM cDNA ; C I 
on tech t:mmt\^X. 2fi©y7'r-7-. :^7l"7-3 (I3^J# 
^: 1 5) IkV^-fp^^-A: (ffi^J#^: 16) ^ffiV^TP CR<£fT)&:ofe. 
PCRt't* Advantage 2 Polymerase mix (CI 

5 on t e c h) ^fflV\ (i) 9 St: • 1^. (ii) 9 6*0 • 1 7 Bt) • 2 

irf^^m. (iii) 9 6*0 • 1 0#> 7 0 • 2 2 5 IHCO^, 7 2^: • 5:5^^ 
<0#:S^jSSffJ5:o:'S:. RfSm^ ii'iili*b^TOPO TA Cloning 
Kit (I nv i t rogen^fc) ©M:J^fcbfc*t^T::^^7:5 K^i^jS'-p 
CR2. ITOPOdnvitroge nifc) fci^ D— Zl^^^b;^:- Zltl^ 

10 :^MMJM109 (l&Sjt) IdSAbT, H^Jtt^i'n-^Samp. 
1 c i 1 i n^^tJLB^55^J^fe4^Tig^bfc, ■|@>«r (D^ a— >tDmaSfia?^J& 

i!P?*if urci^:^, m^G®s«^^Mn-:/^-MeK*n- ft^ c dnasb 

(S2^J##: 4) JlCDcDNAJ;0«#m$n^T5ymSB^J (IB 

^J##: 3) ^-^^f S^^l/-fe::/'37-SaK5ferGPR4 0 t^ifeUfc. ^ 

15 (Escherichia coli) JM109/p 

CR2. 1 - r GPR4 0 t^^bfc. 

3 2 ;)!jzi^-f1f;l/S5fe(DGPR4 0?lrn— H-rScDNAC^P- 
5ljni7-fif;i/DNA&«»MtLT, y^-r^r-i (gB^J#-^ : 17) Rt^y 

20 ^-r-T— 2 (iB5!)#^: 18) ^^^iTTP CRSffi'SioyS:. PCRtZltt 

Pyrobest DNA Pol yme rase (TAKARA) ^^V^, (0 9 5*0 • 1^, 
(li) 9 St: • 1 5 8'C-2 0#> 7 2X; • 1 ^3 0S>?£ 40 IH©^. 7 

2*0 - 7^c9#SSj56c§fT;^^;fe, HJE&^. lgiiS;g#;Sr 1/5 0^«^L-;fefe© 
^^^<tL.T, (@B^J#-^: 19) Rt>':;^7/r ^-4 (@3^J# 

25 #: 20) SffiViT nested PCR^&fr^^)^, mmMm^TOV 
O TA Cloning Kitdnvit ro genii:) <D^:^\Z\^rz. 
d^-DT^^J^S F/<i7^— p CR 2 . ITOPOdnvitroge nifc) 
{Ci^a~->i:fL'7S:. JMl 0 9 (SSit) fc^AbT, 
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^ HSrJ^O^D-^^amp i c i 1 i n <&^tPL B§^i§^4'7!S^b;fe:. 

e®&3-H-r?)cDNAfia5U immm^: s) ^n^, ji®cDNAj;t)¥ 
^m-^tL^T5./mmm mmmn: 7) ^-^mr^mmmBn^ monkey 

5 G P R 4 0 bfco *;/tJ^S^gH2^^:k:J®M (Escherichia 

col i) JMlOS/pCRa. 1 -monkey G P R 4 0 ii^^S U^, 

3 3 *3lS«)GPR4 0 H^rS c DNACDi^ D— 

AAX^-SBIia*feHIT-Tl 5 cDNAi&^llitLT, l^^-f^^-l (82 
10 n^^ : 21) JSLZ^y^-f^—Z (mm^^: 22) ^fflV^TPCR^fT^^:^ 
fco PCR{C« Klentaq DNA Polymerase (i7D— > 
T^y^) <£ffi^i. (i) 9 5t: • 2:^, (ii) 9 St: • 1 6 St: • 2 0#, 

7 2*0 • l^tJ'&S 5®©^, 7 2t) • 7^®#SS^S^ff;&:ofc. H^S^. Jt 
<®]g«g||&TOPO TA Cloning Kitdnvitrogen 
15 m <Dm:^\Z.Vrci!fi'^X'i/^:^S.}i^^7^'-pCR2. ITOPOdnvi 
tr ogentt) tci^p— cn^£:^I^M J M 1 0 9 (SMJt) \z 
^AUT, y^XS K^i^-CJi^n— >?£amp i c i 1 i n^-^tfL Blg^^ 

^S^W-fey^^-SeSSn-H-rScDNAia^J (gB?9#-^: 10) *^7fe. 
20 2:<DcDNAJ;t)#^ffi$n§T5yg6@3^J (SBa«J#-% : 9) <&^^-r-5fr^ 
^eS^hams t a r GP R 4 0 i^^b^o ^fc. mnt^mf^^izmW 
(Escherichia coli)JM109/pTA hamstar 
GPR4 0<t^^L';^:o 

mmms y^7XGPR4 0®gB^JtC#SW;^s i RNASAlCi;S-=?':7:;^G 
25 PR4 0-GFPja'a-Ma@©fi|3KttlM 

^'fr^^OSS'feJCTf^Sabfc, •7C'XGPR4 0^:GFP©illj'&^aS|^^ 
CHOJiajIfg^S X 1 0 */we 1 1 »c:T9 6 '>x;i/yi^— hJcSViXl BigH 
b;5:. HVJ Envelope VECTOR KIT GenomONE 
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i^mmm) ^m^^X. E l b a s i r ^(Dm^ (Nature 411 
(6836), 494-498 (2001)) iC^o Xi^mi^ftm^ <DmM(D 
s i RNA (Dh a rma c ontt) (2. 86pinol/0. 5jttla&5V> 

tts. 5 7pmoi/i. 5/ti©tsm) ^mm^mx^-^^\ziB^m\^it. 
5 ^':77.GPR4 o-GFP©^:^a©^mttJB;TJc:^-rjiO(Dx>if-r A-fA 
j7y^>(\zxn^r^. mm±.m^mxxiiB s s {-(y\f.Yu^» \zxm, 
0. a i%ir)V'^}vr)V'r\^\^ mmm) "cs^r^ig^u. 2%bs 

A^-^trPBS (SSiS) \ZXZruy^>ir\^1to 5 O O^Sfj^f^L-fe^GFP 
^/i7D-^;Vi1;'tt:3E6 (rL-;7H>i?-» ?£mJo^^ia-e2l^W'f >^'a. 
10 ^-e/3>U;fcm. ?5fe#b5 0 O^^f^bfcHRPiPai'ft;^'^'^;^ I gG^#: 

(ICN) ^^SOl^, •m^X2mii^>^=L^-i^3>Vf^. i5fe^^> TMB 

zi'^-S^a >^> Si^m^^JDbTilfeSJ5S<l:f?ih$-&. 4 5 0 nmXmtm.^ 
IBiJ^bife:. -^©J^^. •=?''5'XGPR4 0-GFP^3^CHOmfc^b. 
15 ' XGPR4 0#SW5^s iRNA-^a&Sm4 0 i 1 0 3 (-b>XSi«iB^J# 
: 2 3. T>^-tr>:^^tlBB5?!I## : 2 4) . m4 0 i 2 5 6 (-fe^X^Jt 
gB?U#-^ : 2 5^ T>5^ir>X^«@a^J#^ : 2 6) ^«-r?) C ^IC 0 G 
PR 4 0 -GF P(^)^^*©|£T;&^^^i*&n:fe. JlCDCl.h*ie)m4 0 i 1 0 3> 
ni4 0 i 2 5 6 ^^'T'^/^^GP R 4 0 ^^?£4#S6UfcffiI^J$-&S CI ^to 
20 H®^^ 6 ^mmWimz. <t S M I N 6 e (^-f > X U >:$^«2^Sji 

7^X3lF*gT^||b>S:T^r;^#lili8j8BISm4 I N6^> 2. 5mM©EDT 

A<&-^trPBS<&ffiViTtt**L.;fe^, 9 6ti7x;i/:/i^"-hfcm^T2Br.aJS^ 

Lxfe. iSPife«4. 5 1 ;^^#tfDu 1 b e c c o' s Mod 

ified Eagle Medium (DMEM. -f >H h D^r>^fc) Jci 
25 5 %'^>'J3&ieifii?f (The rmoTr ac e^h) . 5. SmM 2-7^;i^;«7y 
bXiS^y— (-r>tfhay>a) ^ 20mM HEPES pH7. 3. 1 
0 0 U/m I \ 0 0 n g/m 1 X hl^^ h'^-f >'>^^JBbfct> 

(^J^fflVafe. M^^^^^LItK rebs-Ringer bicarbona 
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te bu f f e r. (KRBH, 1 1 6mM NaCK 4. 7mM KC K 
1. 2mM KH2PO4. 1. 2mM MgS04. 2. 5mM C a C 1 2^ 
2 5mM NaHCOg, 2 4mM HEPES pH7. 3) T21sI?5fe?I^U 

5 ©KRBHiv2 2mMi7;i':3 — XSr^iPbfcA*>:/"7T— "^^tf^ • ^iSb^BgJfe 

'>T%h) T?tio^b:fe:. ^<om^^ GFR4ommcHomii^^mif^itmm[^ti 

-Om (oleic a c i d) . U y—Jl^M (linoleic aci 
d) X Q! — U y (a— 1 inolenic acid) > r — UyW> 

K(r-linolenic acid)> T^^H>Bfe (arachido 
n i c acid). DHAte<k OWjS^i-f >X U >^liSJb#«tt*^^86e»n 
15 fc. — :*r. GPR4 0tCTd'-Xh^tt^^^)a:ViU7-;m;5^5^JV (me t 
hyl linolate=linoleic rh e t h y 1 ) -^B&M (B u 
t y r i c acid) ip^MU^>:^^J >5i'^-t#Sfe^^$/j:*>ofeo G 

G p R 4 0 afimmmiz^^^ u >4J-iK±#f^ffl©i>7^ < t h-u^m-o x 
20 if^^iiiiiim^^nrzo 

m^m? GPR4 o^^L';/b-r>;^u>^a5±#fiff«®tjf;V'3-;^fe?^tt 

|tfL;fe. /9iia;^^^^AoJ^i?)KRBHfcj^iD-rSiJ^;^n— xjg^<SrO. 5.5,1 
1. 2 2mM(c:^^Ti^l*bfcJS:§g:, :tU^>m (oleic acid), 
25 (linoleic acid) foJ:S-f >XU >^)'»±#IStttt 

tfj^i^. GP R 4 0 tcTrf^X >X U >^m±^ 
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fcS^^HVJ Envelope VECTOR KIT Geno.mON 
E<£fflV^Tm4 0 i 1 0 3 S^A^^itfeM I N e^SatCcfeJt^-f >X U >^«K 

m^^^mz-Dif^xm^ftm^^ m4 o 1 1 o smxu i n e-ettu 

10 (linoleic a c i d) . r - U / 1^^^ (r - 1 i n o 1 e n i c 

acid) izx^-(>7.v >-^m±^mmm^^nf3i<U'=>rc. ^> 

tJ^ASB^Js i RNATa&SS c r amb 1 e II duplex s i RN 

mi^M 9 MIN6*^6®OXU ^^J-iES^SiSf^ffl 

:7^7.n(^-I?^^Ufc:"N'r>xra/3«^MI N6?£, 2. 5mM(DEDT 
A^^£j*PBS^^ViTtt;^^b;t1^, 9 6't7x;i/:/l/— hlC}SViT2 HKit* 
Vfc. ^mt4. 5 g/LCDif;l/3— :x.<l:-^trDu 1 b e c c o' s Mod 

20 ified Eagle M e d i um (DMEM. 'T ^tf hay^^fc) tCl 
5% C?^^]!!^^^^?!! (Th e rmoT r a c e %t) > 5. 5aM 2-pt;i/ 
^^hx^5^y-;^ (-r>tfhD^>lfc) ^ 2 0inM HEPES pH7. 3. 
lOOU/mh ^^5^U>, 100 fig /ml. 7shW:fh'^^ z^y^Wia 
VnL^<D^m\'^nLo M^3«t^bfcK rebs-Ring.er bicarb 

25 onate buffer (KRBH. 1 1 6mM NaCK 4. 7mM 
KCK 1. 2mM KHaP04. 1. 2mM MgSO^^ 2. 5mM C 
aCla, 25mM NaHCOs, 2 4mM HEPES pH7. 3) t? 
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^©^^^ 1 0 i n vivo S-r U >4^aJiSJif^ffl tJlil«f^£Tf^ffi 
6 EtcpjtJ-Jt bfc. IIJfiM4 1 <Dit^^<D 0 . 5 % ^^;U-fe;UP— 

(0 2, Wi 1 1 1 ams p<=0. 0 2 5), 1 W4k.(n>^ y 

7s^)'>±.mWfi-m%^^i0^tz (03, Wi 1 1 i ams:^3e, .p<=0. 0 

13 4 (2B)-3-(2-:7;U:tD-4-pt Y^lyy au-)V)T U;Umx5^;i/ 

25 'H NMR (CDCl,) 51.33 (3 H, t, J=7. 1 Hz), 3.83 (3 H; s), 4.26 (2 H, q. 
J=7. 1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
1=8.6 Hz), 7.75 (1 H, d. J=16. 2 Hz). 

1 3 5 3-(2-7;i^^P-4-pt h^z^yjizijl)yaE:t>mj^^Jl' 
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##^J4 3 i|SI«ltCL/T^ (2E)-3-(2-:7;i/:^D-4-^ V^l^-y :z.:Z^)ViT U 

;u^x^;i'i^^k;a^)5^6i^®^b'&«^s^!sife?fttfe^ti^x#fco W 843;. 

'HNMR (CDCI3) a 1.23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=7.6Hz), 
2.90 (2 H, t. 1=7.6 Hz). 3.77 (3 H, s). 4.12 (2 H. q. 1=7.2 Hz). 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H. m)o 

3 6 3-(2-^JV:4-D-4-t b*a^>'-7xn;V)yPt!:^>^X5^jV 
#%^J3 6 t.nm^\^'-^> 3-(2-7;V':rP-4-^ :x-=-)V)-:fU\f.-^Z^ 
mx5^;i/2: l-;fi^i5'>^:r-;V*^e»^)S^li^«^*Mfitft^^«^tL.T#fe. 42 
^ 83%. 

10 'HNMR (CDClj) ai.23 (3 H. t, J=7. 2 Hz). 2.58 (2 H, t. J=8. 1 Hz). 

2.89 (2 H. t. J=8. 1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

##091 3 7 (2E)-3-(2-i7np-4-t: HD=^^5^:7x::i;i/)r^u;wmp^9^;v 

15 ^^mmhA^-zm^^ JR^ 17%. 

'H NMR (CDClj) <5 3.83 (3 H. s). 5.99 (1 H, br s), 6.33 (1 H. d, 1=16.1 
Hz), 6.79 (1 H, dd, J=8.6, 2.4 Hz). 6.94 (1 H, d. 1=2.4 Hz), 7.53 (1 H. 
d, J=8. 6 Hz), 8.05 (1 H, d, J=16. 1 Hz). 

##^1 3 8 3-(2-:i?Dn-4-t Hn^rSx:7xXJW) '>^Pfcf:*->^P^^;i' 
20 ##{?i|4 3 tl^«lt::L/T, (2E)-3-(2-^^PP-4-t:FP^v^7x::i;V)T:5'U 

;m^^;uim'ffc:a^*^ e>^S<t;^1&^ii6«4^#i W 44X. 

'H NMR (CDCIj) <5 2. 62 (2 H, t. J=7.9 Hz). 2.99 (2 H, t, J=7.9 Hz), 
3.68 (3 H. s), 4.95 (IH. s). 6.67 (1 H, dd, J=8. 3. 2.6 Hz). 6.87 (1 H, 
d. J=2.6 Hz), 7.10 (1 H, d, J=8.3 Hz). 
25 mmmi 3 9 4-7xr:;i/-N-yPt!;U-1.3-5^Ty->>l'-2-T5> 

2-;^PPT-feb7xy > (4.45 g. mol)tli-:fO}d)V^:i-^U7 
(3.40 g> 28.8 mmol) <DX.:$^y-JV (50 mL) mmz mWt±hV^J^ (3.07 g, 
37.4 mmol) ^iin;tT 1. 5 J^WAOl^jgdgLTS:. Rf^miZ^^m^. ^ih^^^ 
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it^m (5.64 g, 92X)^^^igSi:LT#/5:o 

»H NMR (CDClj) a 1.00 (3 H, t, J=7.2Hz), 1.60-1.78 (2 H, m). 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m). 
5 7.77 - 7.81 (2 H, m)o 

##I«J 14 0 N, ^-i^;^^)V-i-y3L=L)V-\,d-^7V—}V-2-7S,> 

13 9 tmUizVx. 2-ypqE-i-7ac::i;P7'nA>-i-:r> t N-;>t 

'H NMR (CDCl,) 6 2.40 (s, 3 H), 2.85 (d. J=3.3 Hz. 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (m, 1 H). 7.36-7.41 (m. 2 H). 7.56-7.58 (m. 2 H), 

14 1 4. 5->>7^5^;w-N-:/D 3-^Ty-;i'-2-r $ > 
Ti^&mmit^^^nBm^iiuxnni. jr^ i9x. 

'H NMR (CDClj) a 0.97 (3 H. t. J=7.0Hz). 1.58 - 1.70 (2 H, m). 2.10 
15 (3 H, s), 2.18 (3 H. s), 3.15 (2 H, t. 1=7.0 Hz), 4.89 - 5.07 (1 H. m). 

1 4 2 5->9=-;W4-7acr:;V-N-:/0 t!;W-l. Z-'^7V—)V-2-7S.> 

'H NMR (CDCl,) a 0.97 (3 H, t. J=7.4 Hz), 1.57 - 1.70 (2 H. m), 2.40 
20 (3 H. s). 3.17 (2 H, q, J=7.4 Hz). 5.23 (1 H. br s). 7.25 - 7.31 (1 H. 
m). 7.36-7.41 (2 H, m), 7.55-7.59 (2 H. m). 

m^mi 4 3 4-[[^^;K4-P'x-;P-1,3-5"TV— Jl'-2— TJWTky]^^ 

li-:^^JU-4-yj^=i)V-l,3-^7V—JV-2-7S.> (1.67.g» 8.8mmol) CO 
25 N.N-i^pt^;Pjf;;i^A75 K (25 mL) mWliZ 60% TK^-fb:?- h U A (350 mgs 
8.8inmol) ^JP^T 30 ^ffl«i^L;fc®-&, 4-(:/P^^5^;W^m#^pl5^;i/ 
(2.1 g, 9.2mmol) *lID;5Lfe. m^m^^UX l.5mmMi^Vft<Dt>. Rji^m 
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^^k^tl (2.6 g, iR^ 86iK) ^n^m^<^i:iyXn-^o 
'H NMR (CDClj) 5 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7.27-7.43 (m, 5fl), 7.86 (dd, J=8.4, 1.4 Hz, 2 fl). 8.02 (d, J=8.4 

5 Hz. 2 H)o 

^mmi 4 4 [4-[[>^5^;K4-:7i-;v-i.3-5^Tv^-;w2-'r;W7 5>']^5^ 

Ji.#^;*^;i/ (2.06 g. 6.1 Bunol) 07^h^tHD7^> (30 mL) Bl^iZ 
10 0.9 M 7KfS'fb-:^-1*V>^5^;i/r;i/5n^7A^^-9->^?g (30 mL, 27 mmol) ^ia 

27 moi) ^inxxmux I mmmt^L'Tco i^mm^^^n^ ^m^mmi^. m 

mi^iyOl^dr'M^A^W^hif^y^- (^^lJ->/S^mx^;i/=l:l) xm 

mv. mmit^i^ (1.9 g, w 98x) ^^^BMi^vx^ft, 

15 'H NMR (CDCl,) 6 3.07 (s, 3 H). 4.67 (d. J=5.8 Hz, 2 H). 4.77 (s, 2 H). 
6.72 (s, 1 H), 7.23-7.42 (m, 7H). 7.83-7.89 (m, 2H). 

4 5 4-CCx^;K4-7xZi;1/-1,3-^T\/— ;i/-2— r;i/)T^/]p«.^ 

##^J 14 3 tmmzhX. N-X5^;i/-4->'xX;i/-1.3-5^r\/— ;i/-2-T5 
20 >*^&^^^b'&«Jfel&llfi?ft4^ifei:LT#fc. iR^ 60«. 

'H NMR (CDCl,) 5 1.24 (t, J=7. 2 Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2 H), 
3.91 (s, 3H). 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (m, 2 H), 7.98-8.02 (m, 2 B), 

0mm 14 6 [4-[[x5^;K4-:7aix;i'-i, s-^^tV-jM— 
25 ;W7xx;i/];;^^y-;i^ 

1 4 4 iil^iltCLT. 4-[[X5^;K4-7xx;i'-l, 3-^7y-;P-2--r 
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'H NMR (CDClj) 61.23 (t, J=7. 1 Hz, 3 H). 3.51 (q, 1=7.1 Hz. 2 H). 
4.69 (d, J=4.8 Hz, 2 H), 4.76 (s, 2 H), 6.71 (s. I H), 7.24-7.39 (m. 7 
H). 7.83-7.87 (m, 2 H). 

1 4 7 4-[[(4-:7x— ;w,3-^7\/-;w-2-f (>''Dtf;i/)7$y] 
mmmi 4 3 tiRimicbT, 4-:7 3^-jV'-N-yDtf;w-i,3-^7y— ;v-2-T 

•H NMR (CDClj) 6 0.93 (t, J=7. 7 Hz, 3 H), 1.64-1.74 Cm, 2 H), 3.40 (t. 
1=7.7 Hz, 2 H), 3.91 (s, 3 H). 4.85 (s, 2 H). 6.72 (s, 1 H), 7. 23-7.42. 
10 (m, 5 H), 7.82-7.85 (m. 2 H), 7.99-8.01 On, 2 H)c 

##««J 14 8 [4-[C(4-:7xri;i.-l. 3-9-T'/—)V-2-^ )V) CT'Ptf^P) y] 

^ 5^; W 7 X ;< y 

#%^J 14 4 <!:I^:mJCbT, 4-[[(4-:7a:-;i/-l,3-^ry-;l/-2-f ;W C;/" 

15 fc. JRsfS 67X, 

'H NMR (CDClj) 60.93 (t, J=7.4Hz, 3 H). 1.62 (t, J=5.8H2, 1 H). 
1.64-1.74 (m, 2 H), 3.40 (t, J=7.7Hz. 2H), 4.69 (d, J=5.8Hz, 2 H). 
4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7.39 (m, 7 H), 7.84-7.87 On, 2 H), 
1 4 9 4-[[;>^^Jl/ (5-^5^JV-4-7 ai-;V-l, 3-5^Ty-;i/-2-'f ;P) T 

20 $/a;*5^JW^JilSKp^5^;V 

##^1 4 3 i|^:^CLT, N,5-$?p^^;W4-7x-;i/-l,3-5^yV/— ;v-2- 
T5>;aie.^Mfb-&%^ltfiie^*ibT#feo iR2Ss 963;, 
'H NMR (CDClj) 62.42 (s. 3 H). 3.03 (s. 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 Oo, 1 H). 7.36-7.41 On. 4 H), 7.62-7. 65 On, 2 H). 8.01 

25 (d. J=8.3 Hz, 2 H). 

15 0 [4-[Cpt5^;K5-7t^;i^-4-7x:r;i^-i. 3-5^y v/~;i'-2— r;p)T 

5 7 ] ^ 5^JH 7 ^ ^ y - 

#%M1 4 4 ,i:^i^f::L"C. 4-[[^5^;K5-^^;j/-4-7x-;i^-l. 3-5^7y 
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>H NMR (CDCI3) 62.42 (s, 3 H). 3.02 (s, 3 H). 4.68 (s, 4©, 7.26- 
7.41 (m, 7 H)> 7.64 (d. J=7.5 Hz, 2 H)o 

5 ^mm 15 1 4-[[(5-^5^;v-4-:7a::^;v-i, ^-^r'/-}V-2-'i)V) (yn tf 

14 3 t i^lHlCl^T^ 5->t5^;i/-4-:7 :iir:j|/-N-:/D t!JP-l, Z-^TV 
'-JV-2-7S.>it>^(E>^mit'^^^n^^^^tL'Xn^o JR^ 79X0 

NMR (CDCl,) 60.92 (t, 1=7.4 Hz. 3 H), 1.66-1.72 (m, 2 H). 2.41 (s. 
10 3 H). 3.32-3.37 (m, 2 H), 3.91 (s, 3 H). 4.77 (s. 2 H), 7.26-7.41 (m, 
5 H). 7.61-7.63 (m. 2 H). 7.98-8.01 (m, 2 H)o 

15 2 [4-[[(5-p<5^;p-4-:7a:-;p-i, 3-5^Ti/— ;p-2-r;p) C/D tf 

14 4 tpIiilcLT, 4-[[(5-^5^;V-4->'aLn;V-l, 3-5^7 ^/-;i/-2- 

'H NMR (CDCI3) 60.91 (t, J=7.4Hz, 3 H), 1.57-1.72 (m, 2 H). 2.41 (s, 
3 H), 3. 32-3.37 (m, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7. 24-7. 41 (b, 7 H) , 7. 63-7. 65 (m, 2 H) , 

20 1 5 3 3- [ '^jv (4-7 x -;p-i , 3-5^ 7 y-;i'-2-i' ;w 7 5 y ] ^ 5^ 

##^ji 4 3 tmm^vx. N-^^;p-4-:7x^;i'-i, 3-5^7 i/-;p-2-7^ 

Tfc. iR^ 72X, 

25 'H NMR (CDCI3) 6 3.08 (s. 3 H). 3.91 (s, 3 H), 4. 83' (s, 2 H). 6.74 (s. 
1 H). 7.25-7.44 (m. 4 H). 7.58 (d, J=7.7 Hz. 1 H). 7.85-7.88 (m. 2 H). 
7.96-7.98 (n, 1 H). 8.03 (s, 1 H). 

15 4 [3- C [;< 5^;!^ (4- y x n;i/-l , 7 ;l'-2-'f ;W 7 5 7 ] j?? 5^ 
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;W7 3i-jW;*^>'--;u 

1R¥ 95!»:„ 

5 'H NMR (CDClj) 6 3.09 (s. 3 H). 4.69 (d. J=5. 8 Hz, 2 H). 4.78 (s, 2 H), 
6.73 (s, 1 ©. 7.24-7.40 (m, 7 H). 7.85-7.88 (m, 2 H). 
##03 1 5 5 4- [C(4-:7 ai— 3-^7\/-;P-2— f 5^:^] 

14 3 tRI:mtcU-C> 4-:7xr:;|/-l, 3-5^r\/-;p-2-5^:t-;i't 4- 

79Xc 

'H NMR (CDCl,) 5 3.90 (s, 3 H), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H). 
7.49 (d. J=8.3Hz, 2 H). 7.86-7.90 (m, 2 H), 7.96-8.00 (m, 2 H), 

15 6 [4-[[(4-:7 x.zi)V-l, Z-^TV'-)i^2-'i)\^)^:tl^^)V] y 

15 

14 4 tl^lltCbT, 4-[[(4-:7ain;i/-1.3-5^TV-;W2-r;W5^ 

'HNMR (CDCl,) 51.67 (t, J=5. 4 Hz, 1 H), 4.51 (s, 2 H), 4.67 (d. 
J=5.3 Hz, 2 H). 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 ©. 
20 15 7 N-{4. 5->?t HP:^7 h [1. 2-d] [1, i]^TV-Jl-2-r JV) -fu 

4.5->?t KP:^>' h[l,2-d][l,3]5^ri/— ;p-2-T5> (1.50 g> 
7.4 ffiflio]) ^5tf';>^> (20 fflL) ^^»c:4gYfc;yPtr;t-:n;Kl.03 g, ll mmol)^ 

^y^— {^^'^>ymsL:sL^)v=z:Y) xn^SiV. mmit^m (1.75 g. jr^ 
91X) ^mmti^x^fco 

'H NMR (CDCI3) Sl.U (t. J=7. 5 Hz. 3 H). 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 (m. 4 H). 7.18-7.28 On. 3 H). 7.71 (d. 1=7.5 Hz. 1 H)o 
##^J158 N-:/Ptf;V'-4,5->?tiKn::J-7hCl,2-d][l,3]5^7\/-;W2-T 

J-KJ^T, N-(4. s-e^t F 0^-7 h [1, 2-d] [1. z]^rV-)V--l-^)V) ya;i> 
5 TSF (1.70 gs 6.6 mmol) (D^h^tl^ny^> (30 ml) m^\^ TK^-fbU 
^^h.7)V^^tf2^ (749 mg. 20 mmol) ^JO^T^iST 3 ^Fe^lt*^bfc. Bit 
h U '^A-h7k3W<fe (9.6 gx 30 mmol) <£j[ID;lT^MT? 1 NPf^MJ^l^^- ^ 

(^^1}->/fi^KX^;l'=4:l) (1.32 g, IR^ 82H;) * 

10 ||^|»*<hbT#fco 

'H NMR (CDCI3) 50.99 (t. J=7. 5 Hz. 3 H), 1.62-1.76 (m, 2 H). 2.83- 
2.88 (m. 2H). 2.99-3.04 (m. 2 H). 3.20-3.26 (m, 2 H), 5.26 (s. 1 H). 
7.10-7.26 On, 3H). 7.70 (d. J=7.9 Hz. 1 H). 

m^miSQ 4-[[4.5-yfcl«n^7h[1.2-d][1.3]5^Ty<-JV-2-f;K:^n 

15 t!;l/)Ta/]^5^JW^B#m:?^5^;i' 

##^(1 1 4 3 timm\zVXs N-:/D tf;v-4. s-v* t H n:^-:7 b [i. 2-d] [1.3] 

'HNMR (CDCI3) 50.93 (t. J=7. 5 Hz, 3 H), 1. 63-1. 73 On. 2 H). 2.82-2.88 
On. 2 H). 3.02 (t. J=7.8 Hz. 2 H), 3.38 (t, 1=7.8 Hz. 2 H), 3.90 (s, 3 
20 H). 4.81 (s. 2H). 7.09-7.26 On. 4 H). 7.41 (d. 1=8.1 Hz. 2 H). 7.99 
(d. J=8.1 Hz. 2 H). 

m^m 16 0 C4-CC4. 5-5^k H n:^7 h [1, 2-d] [1, 3] ^rV-JU-2--f )VC:f 

D e ;!/-) r 5 / ] ^ ^^^'W :^ ^ — >] ^ ^ — ''t' 
m^mi 4 4 tmmi-vx. i-m, s-^^t Hn:h:7 h [1.2-d] [i,3]5^t^/- 

^mtvxmiio 63%. 

'HNMR (CDClj) 50.93 (t. 1=7. 4 Hz. 3 H). 1.63-1.730n, 2 H). 2.82-2.87 
(m. 2 H). 2.99-3.04 On. 2 H). 3.35-3.40 (m. 2 H). 4.68 (d. J=5. 1 Hz. 2 
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H), 4.75 (s. 2 H), 7.09-7.40 (m. 7 H). 7.78 (d. J=7. 5 Hz, 1 H). 

14 3 ti^^tCbT, 4, 5-i^^5^;i/-N-r^D t!;i/-l. 3-5^T 

'H NMR (CDCl,) 60.88 (t. J=7.4Hz. 3 H), 1.56-1.66 On. 2 H), 2.12 (d. 
J=0.8 Hz. 3 H), 2.18 (d. 1=0.8 Hz, 3 H), 3.25-3.30 (m, 2 H). 3.90 (s, 
3 H), 4.71 (s, 2 H). 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 On, 2H)« 

16 2 [4-[ [(4, 5^;i/-i , 3-^T V'-;i/-2--r ;t') c/p tr;W t $ 

##^J 14 4 i^^fCLT. 4- [[(4. 5->?^5^;i'-l. 3-5^Tl/-;P-2-r 
Vx^:^. urn 63X, 

'H NMR (CDClj) 60.87 (t. J=7.4Hz, 3 H), 1. 56-1. 66 On, 2 H), 2.13 (s, 
15 3 H). 2.18 (s, 3 H). 3.25-3.30 On. 2 H), 4.64 (s. 2 H), 4.67 (s, 2 H), 

7.24-7.33 On, 4 H), 

#%Mi 6 3 (2',6'->'pt5^;nf7x^;w-4-<;i')^^y— ;V' 

(4-r^P^:7a:-;i')jjt;§'y— ;K5.00 32 mmol), (2, 6-i^p^^;^7x— 
;^)3^?0>M (5.77 39 Bmiol)> ^m^hVtrA (10.2 g, 96 mmol) ?£h;i/ 
20 X>-;>t^y-;i/-;!K (5:1:K 210 mL) rJ]^zf>mm:Vk^. y^h 

^=¥7.hOy3i=lJV'^7.y4>/'^^>>OA (1.85 g> l.enunol) ^M^rc. R 

ia^mmj^^pwcmmi^:^, mmm^?K^, ^mmmmv:^^ mm^z^v:^]^ 
)Vij^Aifn-^h^^y'(— (^^i^->/gfi^x5^;i'=7:3) xnnv. mm^lt 

25 -^^KJ (4.44 g. JR^ 6551;) ^B^BikthT^fCo 

'H NMR (CDCI3) 51-69 (1 H, t. J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H. d. 
J=6.0 Hz). 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, J=8. 1 Hz). 

1 6 4 3-(4-((3-7 1 y^v-^ >>?;!/) ;^-4^^>') yD/t>- h 
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^ :7 X >^ n /"^ >z: h U JP*^ & ^M-fb-^^ b T#fe. 

95%. MS 330.1 (MHO. 
5 ##«njl6 5 (lZ)-N-fchiD^->-3-(4-((3-7aiy^ri^^>e^;W::^=^S^):7 

t Hp:^'>r^>*£fiS*i(1.05g, l5.1mmol). b U X5^;i/T 5 >(3. Oml, 
21. Bflnnol) ©$^;<g^;l/>^;l/3l^=^^i^ H (30ml)J^®^S^mT? 30 ^mm^^> 3- 

(4- ( (3-:7 X y ^ i^'Ov^ Ji/) 7 X — :7'n z'? >- h u ;Ko. 5g, 

10 1.52inmol)?£tn;^:fc. ^©il'&fljJ^ TO-Ce 18 l^r^m^^. SJ5&^?g^^»mx 
MS 363.1 (MHO. 

15 16 6 \-{\.%t\.-yv^lyiJ)Vi^=')V)-z-\L Hn^'>^5^;i/-iH-f > H 

1- (t er t-:/ h ;i/3t?n;p) -iH— r > H — a -ti )V-^ >m;=^ ^jwxx'x 

;K2.5g. g.OSmmoDODMTK^b^t: Fn:7^X40ml)^?gtc:3!Kv^T. 1.5M-v> 
-f Vr/^^Jl/TK^-fbTJl/SxCrA hJl^x>^^(14mI, 21mmol) <£:iia;l. 2 ^Felffi 

(2. 3g, 1 OOX) ^mn'&iA^'^ i bT#^, 

'H-NMR(CDClj) 5 1.67(9H,s). 4. 84(2H, d, J=6. OHz), 7. 14-7. 38(3H,in), 
7.58(lH.s), 7.64(lH,d, J=7.5Hz)» 8.13(lH,br d, J=8.1Hz). 
25 0^mi 6 7 2-t: HP^>';2^^;i^-3-->^ h=^>';>< h^r>^-l-^>V5^*7x> 
16 6 iim^izLX. 3-p^ h^J^p^ b:^>'-l-^>\/^:^:7x>-2-;«7 

»H-NMR(CDCL) d 2. 72<1H, t. J=6. 6Hz), 3.68(3H.s), 4. 80(2H, d. J=6. 6Hz). 
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5.11(2H.s), 7.30-7.43(2H,in). 7. 66-7. 82(2H,m) . 

1 6 8 2-t: KD4^'>^5^;l/-3-(2-pt5^;P'>^>>>;P^^>')-I-^>y5^ 

•H-NMR(CDCg 6 2.42(3H.s). 4. 50(2H, d, J=5. 2Hz), 5.17(2H,s). 7.10- 
7.82(8H,m). 

6 9 (2' .6' -i?;<5^;i/-6->C h^zy\fy:si-JV-3—fM:A^y—)V 

10 ^KE-r^##M 19 9 Rum^M 2 0 0 iimm\zvx. mm^t'^^^n'&m 
^i^tvxnr^o 76%o 

'H-NMR(CDCip 6 2.01(6H,s), 3.74(3H,s), 4. 65(2H, d, J=5. 2Hz), 
6.97(lH,d, J=8.4Hz), 7. p3(lH, d, J=2. 2Hz), 7. 06-7. 24 (3H, m), 
7.35(lH.dd, J=2.6 & 8.4H2). 
15 ##0dl7O (2* .6* -v?>t5^;i/-4-;>^ b^5^lf:73ir:;V-3-f;V)^^/-;i/ 

m.mt^m^mi 9 9s.t/##««j2 0 0 ^ii^iiiicibT, mmii^-^m^m^m 

2t^tJibTf§fco IK¥ 82%. 

'H-NMR(CDC1,) 6 2.03(6H,s), 2. 37(1H, t. J=6. 6Hz), 3.92(3H,s), 
4.71(2H.d, J=6.6Hz), 6. 94(1H, d. J=8. 8Hz), 7. 02-7. 22(5H.in). 
20 ##«?!|17 1 (2E)-3-(4-^>5^;i/:r=^^->-2.6-v?;>^ h=!^v'7acr:;W:/D^> 

4-t Kni!^>'-2,6->?pC hc^^j/^>X7';p-7^t: H (1.0 g, 5.49iniDol), ^> 

7.4liDmol) ©5^h^hFD77> (120id1) ^SS^fc 1. 1* -(T^/>»;<;;i/jHn;i/) 
25 5^kr^U>?> 0.8 g, 7.13miB0l) ^^J^a-f-^lra^L, ^iST 18 l^fSSU^Lj^. 
S^I&fC>?X5^;i/X-5^;Kl20ml) S:Jd;^. ^taUife^^'^^^SULT. Sie^ 

>=2 : 3~1 : 1) izH:L. 4~^>i^Jl:t:^->-2,6~S^:^ h^'>^>XTJl' 
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;^5^;Kl.lg, 4.91iBml):fe^tK60%7Xl^<b::^hU^7A(0. 17g, 4. ESmraoD^T- 

(1.2g)*Mfijfeai:UT#}fe. JR¥ 64%. MS 343.1 (MH*). 
##^1 7 2 (2E)-3-(4-t: FD^>'-2. 6-5^^ h^'>:7x::i;i/):/a/t>l6x 
10 ^JVXT.'tJU 

3- (4-^ >>';i'^^>'-2, 6->?;i< h ^ ~> :7 a: x;v) 7" P ^ >^x^;i/x;^ 5^;v 
(1. 2g. 3. 50mmol):feJ;tJJ 10%A'^->?'^A-^m(0.40g) 05X^5^ /-;K30inI) i 
^^^bHDr?^>'(30]Bl)<^)M'&^§^S**m#H^T^ ^?a-ei8^w«j^L 

15 X^tc -IRS^ 90%. MS 255. 1 (Mtf). 

##«(!| 1 7 3 3-(2,6->?7;V::rn-4-pt ^D/^>mx5^;VX 

>?X5^;1/aJ>7.3}^71^^X5^;I/X;^t-;K2. 34g. lO. 4imnl):fe^t;« 60%7jc^'fb 
±hU'^7A(0.38g. 9.5Ommol)05^h^t: HD7^> (40ml) ^^'^^^J^T 10 
20 ^r^ffi^bfe. C(D^ll«tfc 2, 6-i?7;P:tP-4-^ h:^^'>^>XT;i^7*k H 

(1.5g, 8.71nunol)&JD-^. 4 ^WgH^Ufc. ^JS^^ 

*s^^x^;i<'-e^i^ii?^. i^x>m7ic^^> tk, m^t^hv^A:i^mmxm'A^ 

U^hifyy-^— (B^MX^;!^ : ^=^it>= 1 : 10 — 1 : 5) \ZHV. ^^V^ 

25 -e##«fiii 7 2 iiRiiiJcbT^i3!6®7c^ffVi> ^mi^^-^^^^-m^^B^mm 

^tVX^ft. iR^ 52%. MS 245.0 (MH*). 

mmmi 7 4 3-(2.6-i?7;i/:^-n-4-h h*o:^>'>'x^;V):/n/1>g|x5^;W 

xx7^;i^ 
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3-(2, 6-i^y)\^^a~i-;^ h=^i/:7ai— ;W:/Dyi>Mx^;wx>^5=-;Ki. i7g, 

4.79mmol). iifb7;P5Xi>A(1.9g, 14.2inmol). l-:t^^>'^^—)V(l.7mU 
9. SOmmol) (DS^i^uU:^^ (20ml) $3>|C?^T*^ e.^ia'X? 4 mmm^VfCo 

1 : 1 0 - 1 : 5 ) IC# mmit-^!^ (1 . Og) § tlfiiai3K«Kl t bT#3^. iR 
m 9l%o HS 230.9 (MT). 

0mMl 7 5 (6-'^>>^;i/:r4^5^-2' .6' ->^;»^5^;i/-bf:7acn;P-3— f;P);>t 

10 ^7— ;v 

^maiLi^xntc. iR^ 37%. 

'H-NMR(CDC1,) 5 1.56(1H, t, J=5.6Hz), 2.04(6H,s). 4.65(2H,d,J=5.6Hz), 
5.03(2H,s), 6.96-7.44(11H,ib). 
15 #5t^l7 6 (2,6->?;<5^;Vr7ac-;i/)C4-(l,3->>:t=¥y^>-2-'f;l'):7xn 

-^if^i^tJh. (1.20g) Sr7^h^t]^D>'7> (50mL) 4'-eigcU < 3&^#iSl? 
Uif'^^s ^tf^ (lOmg) ^iD;l» 2-(4-::/D^r'x— ;l<')-l,3->?:t^y7> 

(10. Og) 5^^JaT??erTL:fc. JiSTi^TI^, KJ«Jig'&4&<fe^ia'ri i^W55>^ii 

20 1f;fe^. 2,6-5?^5=-;i''^>XTJV5^t H(5.0g)®5"h^fc Ha7^> 

(20inL) ^^SOTCTMTL-feo «fTi^T^. SJE^ig^^^^MICMbT^ 

25 ^Ti^^>?X>h) TfJUIIf -adttCcfcO, ^SYk-e-^SJ'O.lOgx iR^ 
73%) $||fi«!|^#ja:UT#fc, 

•H NMR (300 MHz. Chloroform-D) d: 2. 14 - 2.23 (1 H, m), 2.26 (6 H. s). 
3.97 - 4.19 (4 H, ffl), 5.79 (1 H. s), 6.35 (1 H, d, J=4. 1 Hz), 7.03 (2 
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H. d. J=7.5 Hz). 7.05 - 7.2(1 H, m). 7.29 (2 H. d. 1=7.7 Hz). 7.35 - 
7. 45 (2 H, m) . 

mmmi 7 1 (2.6-i>pt5^;P7x::i;i/)[3-(1.3-5^:r^V^>-2--f;W)7x::i 

5 17 6 hMWiZ-Xy-cw^iy^-^m^^f^o w n% m^^'^^) . 

'H NMR (300 MHz, Chloroform-D) 6: 2.17 (1 H. d. J=4.3 Hz), 2.27 (6 H, 
s). 3.87 - 4.23 (4 H, m). 5.77 (1 H. s). 6.25 - 6.4 (1 H. m). 7.0 - 
7.55 (7 H, m). 

##-6^1 17 8 [4-C2, ^-yj^'^jv^y-JM y x-;i/] ^^y-ji^ 

10 (2. 6-v^ :^ ^;t.7 [4-(l. 3-i?:^^- V 5 >-2-^ JV) 7 xZi;H ^d^y- 

)V (7.10g) , i^PP hU;>^^;i/->^> (lO.Sg) . 3'^'fb:J-bU^A (15.0 
g) . T-fe hZLh^W (50mL) OU-^m-^ SCC-^ 1 ^fi^iS^'^U^f^o Kl^^m 

15 bfe. ^g^&e/u*yjv*^Ai7P-Th4^^7w'-*^i^i*bfc. i^^x5^jv 

C^sgfitTl : 9 5&^^7 : 3 ^T?i^^>'X> h) TMilT^ 11 ttc 
4-(2,6->^p^^;V^>v^.>V)^>XT;p7't:l«S)lfellfe^ffii:bT4tfe. 
'H NMR (300 MHz, Chloroform-D) 5: 2.23 (6 H. s), 4.13 (2 H. s), 7.05 
- 7.2 (5 H, m). 7.76 (2 H, d, J=8.3 Hz). 9.95 (1 H, s). 
20 Z.O^ih'^m (3.70g) *xh^tFD:7^> (50mL) IC^^L. '^X:,\z^n 
UX, yi:.m^')=^^^7)VS,:=.^J^ (l.Og) ^H^^W^Uil^^lXiXIt, OTCT 

xmma^^mr^tcM^ mm,-i'V^)^2^i^^^^ (s.og) ;^»p;^, 

fe^iim^i^^bT, mmit^^ (3.43g, JR^61%) ^^^^^SitbT 
25 #fco 

'H NMR (300 MHz. Chloroform-D) 6 : 1.54 (1 H. t, J=6 Hz), 2.23 (6 H. 
s). 4.05 (2 H. s). 4.64 (2 H, d. J=6 Hz), 7.00 (2 H, d, J=7. 9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H. d, J=8. 1 Hz) 
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'H NMR (300 MHz, Chlorofori-D) 6: 2.24 (6 H, s), 4.06 (2 H, s). 4.62 
(2 H. s), 6.8-7.4 (7 H. m). 

##<»J1 8 0 3-(4-{[4-(i?DOpt^JW'>^>>?;P]:f:^i>'}:7iriJW:/DA>' 

4- D o >t ^ > ^;1/T;V n -;K4. 68 g ) , 3- (4- 1: H d ^ 7 

::^D/'^>m;?^5^JK5. 40g) . h U y ^—)\^i^7.'7 >(9. 2Gg) ^ h;l/X>-5^ h 
Fn7^>(60-30inL)CDii-&^i»(c:^^U. CCJCJ^S^bTTVi?:*?;!/!!^ 
>^>?x^;K40Xh;i/X>i^^. l5.2g)<£;6^^3iglf«i»te>S^TUfco SSTJ^T 

•iJ-> (^sBlitT?! : 19A^e> 1 : 1 *^5^^>?x>h) -^MH-rs 21 iifci 0. 
^M>fb'a-«^(5. 19g. m 54X) ^SUfiJ^^t bT#fco 

'H NMR (300 MHz, Chlorof 6rm-D) 6 : 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s). 5.04 (2 H, s), 6.89 (2 H, 
d. J=8.7 Hz), 7.11 (2 H, d, J=8.7 Hz), 7.35 - 7.45 (4 H, m). 
18 1 N— r y :/5FJl/-4-:7 a: XJl^-1 , 3-5^T V''— ;P-2-T 5 > 

2-:rD^-i->'xx;px^y> (4.0g) , N— r yy^;i^^:t^^ (2.60g) . 

N.N->?pt5^;^jf:;i,AT5 H (15mL) (Dm^km^mMr^ inW^^m^f^o K 

-ejiM-r-5c:<hfc<fco, mmit^m (s.sog. 71 jk) ^iie?ft^^ii^tLT#;t. 

'H NMR (300 MHz, Chloroform-D) 6: 1.01 (6 H. d, J=6. 6 Hz), 1.89 - 
2.04 (I H, m), 3.05 - 3.15 (2 H. m). 5.26 (I H, broad s). 6.69 (1 H. 
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s). 7.25 - 7.3 (1 H. m). 7.3 - 7.4 (2 H. m), 7.75 - 7.85 (2 H, i). 

mmm 18 1 iimUi::i^x&rf<om^m i s 2 - 1 8 4(Dit,^m^'^0^LrcLo 

18 2 N— r V :/p t!;u-4-:7 x^jwi, z-^-TV—JV-i-r^ > 

IR^SOSK, HfitftJU^ife- 'H NMR (300 MHz, Chloroform-D) 6: 1.31 (6 H, d, 
5 J=6.3 Hz). 3.65 - 3.80 (1 H. m). 4.95-5.05 (1 H. m), 6.69 (1 H, s). 
7.2-7.4 (3 H, m), 7.7-7.8 (2 H, m) 

0^^m 18 3 N-^^'>;l/-4-7ai— ;i/-l, 5 > 

JiX^94X. Hfetft^^^'fe- 'H NMR (300 MHz, Chloroform-D) 6: 0.8-1.0 (3 H. 

m). 1.1-1.5 (6 H, m). 1.5-1.8 (2 H. m). 3.2-3.4 (2 H, m), 5.20 

10 (1 H, broad s). 6.70 (1 H. s), 7.15 - 7.5 (3 H, m), 7.7 - 7.8 (2 H, m) 
##^J 18 4 N-(3-^ ^-JVZr^JV) -4-7 x::^;W-l . V-;V-2-T 5 > 

iR^9 1%, M'&fb^^o 'H NMR (300 MHz, Chloroform-D) 6: 0.95 (6 H. 
d. J=6.6 Hz), 1.40 - 1.65 (2 H. m), 1.65 - 1.8 (1 H. m), 3.2-3.4 (2 
H, m). 5.13 (1 H. broad s). 6.70 (1 H, s). 7.2 - 8.05 (5 H, m) 

15 ##{^18 5 N-:/atfJV-4-[4-(h»J >';V:tP^^;W7x:^;V]-l,3-5^T\/ 

2-:/D^-i-[4-(bU:7;i/^D^5^;i'):7ai;i;u]x^y > (5.34g) . N-:/n 

\f)V9-^^m (2.60g) > Jl^y-)U (50mL) (DU^f^^-bammMVfSifA^ I 

(5.iig, i^miox) ^m-Bm^iii^xmco 

'H NMR (300 MHz, DMS0-D6) d : 0.96 (3 H. t, J=7.4 Hz), 1.45-1.8 (2 H, 
ffl), 3.31 (2 H, t. J=7.0 Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8.5 Hz), 
8.00 (2 H, d, J=8. 5 Hz) 

25 18 5 iimm\z. ux. &rFo»^m i s e is? (Dit^m 

0mmi 8 6 4-(4-iJ7nP7xr:;i/)-N-:/nfc;;wi,3-^T\/-;i'-2-TS> 
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IRmin. m^f^^o 'HNMR OOO MHz. DMSO-DG) 6 : 0.95 (3 H. t. ]=7.4 
Hz), 1.4-1.8 (2 H. i), 3.30 (2 H. t. J=7. 1 Hz). 7.15 (1 H. s). 7.48 
(2 H, d, J=8.5 Hz). 7.66 - 7.96 (2 H. m). 

1 8 7 4-(3-;!fc h^^y x-;i/)-N-:/D t!;i/-l. Z-^rV—)V-2-T^ 
5 >;i:'fl:7K^Mi^ 

»Km7156. ^IS-feS^S. 'H NMR (300 MHz. DMS0-D6) <5 : 0.95 (3 H. t. J=7.4 
Hz), 1.45 - 1.7 (2 H. m). 3.32 (2 H. t, J=7. 1 Hz), 3.81 (3 H, s). 6.85 
- 7.0 (1 H. m), 7.1-7.2 (1 H. nO. 7.25 -7.4 (3 H. m). 

0mm 18 8 N-:/n k!;W5-:7 xn;i/-i. 3-5^Ty— ;p-2-r 5 > 
10 r7xn;i/T-fel-T;i^^t H (i.20g) oe^^^no^^^ (lOmL) mmz^m 
(1.60g) <£0'C-e?^T^. ^MfcMLxTl I^FBl*>^^gi?;fc. Rf^m-^m^M 

N-y D tr;P5^:rm3^ (1.18g) , X^/— ;i' (30inL) iam 

mmvfsiifi^ immit^^m'^:nia Rmm-^m^mmi^^ mmTi^mi-hv^ATi^ 

1 : 9*^e>2 : 1 ^Ti^^ v^X> h) -CMHT-S C ^Mit^m 
(mm. W5%) ^£*gfij^^^LX^^, 

'HNMR (300 MHz, Chloroform-D) 5: 1.02 (3 H, t, J=7.4 Hz), 1.6 - 1.85 
20 (2 H, m), 3.28 (2 H. t, J=6. 7 Hz). 5.30 (1 H. broad s), 7.20 (1 H, t, 

J=7.3 Hz). 7.25 - 7.4 (3 H. m). 7.4 - 7.45 (2 H. m) 

mmmi 8 9 3-(3~:<^Jl^y:n/=^>^)^>XrjUy^)l F 
S-y'a^'^^Xr^J^T^k h* (7.01 g, 37.9iBmol). m-i7 UV—JU (4.51 g. 

41.7 mol). mitmiW) (4.53 g. 56.9 Bunol). ^^}bU^A (7.86 g. 56.9 
25 mmol). tfU>?> (50 mL) :^^Z^=^yV> (25 mL) ©ig'&'6&&^3ga^ffl^T. 

170 24 I^K^bJ^Ufe. Rmm^^tif^W^s tfU>^>SMJBETT?S5fe 

b/t. J^?iEfcB^^x^;P$lin;^. ^^^S»JL.fc^. mm^ 1 M IS 
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'cmmv> mmit^^ (5. so g. m) ^m^^m^^tvxmco 

MS: m/z 213 (MH*). 

##^J1 9 0 [3-(3-;<5^;V'7xy^v^)'7x-;V];<r5'/-;V 
5 3-(3-^5=^;U7xy^>')^>XT;l'XtiF (5.80 g, 27.3 mmol) *1.2->» 
^b^t^v^XiS'^ (30 bL) cfeJ;a^'5^h^t:HP:77> (30 mL) (Dmm\zmmV. 
3jC?&T-C7Kl^'^t;*'i'^^^'J'^^ (0. 567 g. IS.Ommol) ^iU^fcW:^ UlilT 

10 •J:^y;v:*J^A5^nvh^^^:7-<- (20Sii'^60n: g^mx^;v/^=^ti-» 

mi^. mmi'C-^m (4.83 g. W 83«) ^^^#?fttfe«fetbT#ifco 
>HNMR (CDCl,) 51.66 (t. J=6.0 Hz. IH). 2.33 (s. 3H). 4.67 (d. J=6. 0 
Hz. 2H). 6.79-6.83 Cm. 2H). 6.90-6.94 On, 2H). 7.01 (s, IH), 7.09 (d. 
J=7.5 Hz. Ifl). 7.19-7.34 (n, 2H)o 
15 19 1 3-(4-pC^JV'7x/=^i^)^>'XT;Vxt: F 

MS: m/z 213 (MH*). 

0^mi9 2 [3-(4-^^;V7xy^-»>'x::i;V]>.i5^y->'^ 
20 ##^J19 0i:l^«lt-l-T. 3-(4-^5^;P7x/:¥v')-<>XT;U^bH55^e. 

mmit^m^m^m^'^^i-'^^'^^' t^m 86X0 

'HNMR (CDCI3) 51.62 (t. J=6. 1 Hz, IH). 2.34 (s. 3H). 4.66 (d. J=6.1 
Hz. 2H). 6.88-6.94 (m. 3H). 6.98 (s. IH). 7.06 (d, J=7.7 Hz. IH), 7.14 
(d. J=8.7Hz, 2H). 7.30 (t. J=7.7Hz. IH). 

25 ##«a|i 9 3 (3-:/p^7xx;i/)(:7 3:n;Wp^i5'y>- 

*:?&T> z-':/a^^>'M}^^°^-f ^ 0-50 43.3 mmol) (D^>-^> 
(30 ml) ^?g{Ci^<bT)WSX':7A(III) (6.93 g. 52.0 mmol) ^^Pmf^^K. 
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5!8 Sf||X^;V/'\^lJ-» (10.7 g. urn 9555) 

5 MS: m/z 261 (MHO. 

##^^19 4 l-yP^-3-(l-7a:Zi;Hf— 
3ac?&T, pt5^;H-'J7xn;k!f?:X3l^r.»:7Aa— (13.3 33.3 mmol) 

05^h^fcl^p:77> (80 mL) ilJSJSK:;*? U t> A t-:/h^5/b* (3.37 g, 

30.0 mmol) ^i^MTtPtP^. ^mmmfSTf. mUt^ 4 I^MgL*^bfc. SfSIK 
10 \z(Z-:fu^y:i^z:.)V)(y:i^::^)V):A^y> (5.22 g. 20.0 mmol) <D5^h7t: 
Ha7^> (20 mL) ^^SJiSTb. $ (C^!fC?&T{CT 2 ^mJ^L-Tt. SJ^ 
Jg^tCTKSriP^. ifKX5^;i'TJ*mU. iafn:fe*i7KT?^#. «S^ViJf;!^->^AT 

- (^i|:-U->~10% B^mx5^;V/^:^U-» T?3^i$b. ^mit^^ (5.18 g, 
15 IR^ 92X) ^m^^^^thxntcio 
MS: m/z 259 (MHOo 

m^m 1 9 5 3-(i-7x— ;nfx;i')^>XT;i'7^fc h 

i-:/D^r-3-(l-r7aix;Hfx;P)^>if> (1.00 g, 3.86 mmol) <D5^b^t 
Hn:77> (5 mL) ^?K§^lfe^fflmT. -78 foTfllitb. 1.6 M n-^f^^ 
20 ;i/0 5^'i7A/'\^iJ->J§?K (3 mL, 4.8 mmol) ^mThtzo 1 l^fffll^, N,N-5? 
:>t^;i^3j^;UAT5 K (0.372 mL, 4.80 mmol) ^taX. -^^izmU^ 2 ^f^lSt 

25 ^u-» T?3iti4b, ^s^b'&iib (0.626 g, n%) 

MS: m/z 209 (MH*)o 

##«»Ji 9 6 [3-(i-:7xx;ub'x;u):7xx;w^^y-;i' 
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mii^^m^M^^^'^^i^T^^o JR¥ 84X0 

•HNMR (CDClj) 61-68 (t. J=5.3 Hz, IH), 4.69 (d, J=5. 3 Hz. 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H). 

5 1 9 7 3-(2-p«.5^;l/-l-:^75^;W-^>XT;i/5^b H 

l-Zfu=e-2->^^Jli-y-$^Uy (3.32 15.0 mmol). (3-Jjc;l'^;i'7x— 
;Wxi?n>^ (2.13 g. 15.0 mBol) S: 1 M ^m:M> 'J "^^AtK^^ (30 mL), 
X^/— ;p (15 mL) :fe<fctKh;i/X> (30 mL) (DmmzmMl^> 7}Vzi>Um 
Lfcm> 7^h^^X(bU7xX;i/3j^X7>f »>'^^i^'>A(0) (0.867 g. 

10 0,750 mmol) ^tn^fe. S/i&Sfe^TJWzf >f?H^T. 80 24 I^HISJ^U 

mx5^;w/'\:^^U-» Tft^SSb. ^^fti-gri^ (2.39 g, M esx) ^iSfeJtfetft 

15 ^miivnn^, 

MS: m/z 247 (MH*). 

0mmi9 8 [3-(2-^5^;i'-i-:^:7^;w:7xx;i/];*^y— ;w 

20 'HNMR (CDCl,) 51.74 (t. J=5.3 Hz, IH). 2.24 (s. 3H). 4.78 (d, J=5.3 
Hz, 2H). 7.20-7.53 (m. 8H). 7.77-7.85 (m, 2H)o 

1 9 9 2' , 6* -$^;>t5^;Hf 7xx;W3-*;W'?;p7*k: H 
3->''D^:^>XT>'Pxfc H (18.5 g, 100 mmol). 2, 6-$?pt5='Jl/7xx;l/3j? 
(21.0 g. 140 mmol) ^ 1 M ^^^^ h U "i? AtK^I^ (200 mL), X^/ 

25 (100 mL) b;i^x> (200 bl) (omm^zmM^s r;nf>«mL^7S: 

^h^^X(hU'7xX;i/7l^;^7-f »/t^i^':7A(0) (5.78 g, 5.00 

mmol) ^mx^o R]i^m^7)v^>nm^T. 80 1: 1? 2a mmmi^i'ft. h 
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T?iffi$8b, ^mit^^ (20.4 g, iR^ 97a;) ^m^m'^mth 

5 MS: m/z 211 (MH*). 

^^mzo 0 (2'.6'-v?y^;nf 7al-;^-3-r;^)^;5'/-;^ 
2•.6'->?^5^;^t^:7xn;^-3-;i!7;w^;^7^t: H (18.5 g, 88.0 mmol) & 

l,2->^j?l h^>^X^> (100 mL) :feJ;tX5^b^t Ha7^> (100 mL) ©SIS 
lcS«|b, 3!K?&TT7K3^>fb*C7^:^bU»>i^ (1.66 g. 44,0 mmol) ^M^tc 

10 TOT? 3 f^K. 3 mmmn-iyito ^Lj^mizmMM^nix^ 

-SOX »^X^;i//'\4^1J-» m^it^m (15.6 g. IR^ 83%) 

15 'H NMR (CDClj) 61.66 (t, J=5.9 Hz. IH), 2.03 (s. 6H), 4.74 (d, J=5.9 
Hz, 2H), 7.07-7.19 (m. 5H). 7.35 (d, J=7.5Hz, IH), 7.43 (t, J=7.5H2, 
Ifl), 

#3^«3|2 0 1 [3-(2,6->?;>C5^;l/:7aiy^'»7xXJV];*:^y— ;W 
Z-':ru=E^>Xy)V^\i\^ (e.l g, 32.7 mmol)^ 2,6-i?^5^;V7a:/— ;i' 
20 (4.0 g. 32.7 mmol), m\MaD (4.4 g, 55.6 mmol), mm.fl^)OJ^ (9.0 g. 
65.4 mmol), fcfUi^> (40 mL) ^^XSvi-^-^V> (20 mL) OM'&'fe*, ^ 

25 3-(2. 6->?;>t^)V7xy=^v')^>XT;W7'k K iBLJ^Wl^^^tS) ^%1iL. 
CKOfb-S-fSJ^p^^/— ^K74 mL){3^»L, *}^T-e7K^^t:jl^':7^:^ h U 
A (0.62 g, 16.4 mmol) t:lM?L^^. l^iST 2 ^PBlJtJ^L:fc. Sifi^^^SliSg 
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i^^x^;i.=4/i-2/i) izxmmh. nBm^(DMmit^m (1.7 g, 
235;) ^mco 

'H NMR (CDC^d: 1.60 (IH, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H. d. 
5 J = 6.0 Hz). 6.65 (IH. dd, J = 2.7, 8.1 Hz), 6.80 (IH. s). 6.97 (IH, d, 
J = 7.5 Hz), 7.02-7.13 (3H, m). 7.22 (IH. d. J = 7.5 Hz). 
0^m2O2 4-(^>v';k^^>')^>XT;P7^h K 

4-t KPi^>''^>XT;P5^t: H(28.2 g, 231 aimol), ^^j&Ut^A (47.9 g, 
347 mmol) , B^^tlVOA (3.84 g, 23.1 mmol) :&Uli.V-z^:A^}V:^)VA 
10 H (280 mL) (DM^mz. mmmrf^>i^)Vyu^ F (27.5 mL. 231 

Bimoi) ^M^. mmzx 24mmmi^vrzo Rmm^mmj:-^MzT^mi^. 
tk, I m^m.mRzfma^m7i^izTm'A^^. nm^. m&mmL'. ^-i^a. 

^mmo^mm^t'^l^ (48 g, JR^98») 

'H NMR (CDClj) 6: 5.16 (2H, s). 7.08 (2H. d. J = 8.7 Hz). 7.31-7.48 
15 (5H, m), 7.84 (2H, d. J = 8. 7 Hz), 9.89 (IH, s). 

2 0 3 m)-Z-[i-(^>-:^JU:t^-» y:n=iM U;^B6 tert-:;^5^ 

;w 

>?X5^;^J^^;^5}^yI^m tert-:::^5^;i/ (13.8 g, 51.8 mmol) OT^h^tHo 
y^>mt& (100 mL) \Z. 0'Cmi^T60%7K^'^b:^hU'^7A (2.45 g, 61.2 
20 mmol) ^iP;l, mM\ZX 15 ^^mmWhtcio J^CVil?, Or^J^T 
4-(^>>?;W:t^v')^>XT;l"xt: H (10 g, 47.1 mmol) ®"5=-h^fch*P7 

^>^«^ (138 mL) &?grTL. ^iaT?3i^^^*^ufe, Rmwi^mm^. mm 

25 ^^^(D^m^t^m (13.7 g. W94a;) ^^tco 

'H NMR (CDCl,) 5: 1.53 (9H, s), 5.09 (2H, s). 6.24 (IH, d, J = 15.9 
Hz), 6.96 (2H. d, J = 9.0 Hz), 7.32-7.49 (7H, m), 7.54 (IH, d, J = 
15.9 Hz). 
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(2E)-3-[4-('^>>';l/:r=^v')73iz:;Wri7 U;P^ tert-:^^;l/ (13.3 g. 
42.8 mmol) . I0%?6m^ 0.3 g) . X^y-;KlOO mL)StX5^ h 7b ]«n 

•H NMR (CDCip <5: 1.41 (9H, s). 2.50 (2H. t. J = 7. 8 Hz), 2.83 (2H, t. 
J = 7.8 Hz). 6.74 (2H. d, J = 8.7 Hz), 7.06 (2H, d, J = 8. 7 Hz). 
##«aj2 0 5 3-[4-[(3-::fa^:^>>?;i/):i-^e/]7x— jW:^n/i>mtert- 

10 3-(4-t Hn^v-^ni-JWyoA^K tert->''5^;K5.5 g. 24.7 mmol) O 
N,N->^^5^;U7i^;l'AT5 K^^CIOO mL)fC> Q-cmH^T 60%:^m{ti' h 
(1.09 g. 27.2 mmol) «;t> [Sliatcx 15 :5^-r^Jii^b;fc. ^^Vit?. 

OlC^TS-r/D^r^^S^Jl/r/D^ H (6.55 g, 25.91 mmol) SriD^. ^ 

M'&mi^o^m^^^m a. 5 g, 78x) 

•H NMR (CDCl,) 5: 1.41 (9H, s), 2.50 (2H. t, J = 7. 8 Hz), 2.85 (2H, t. 
J = 7.8 Hz), 5.01 (2H, s). 6.87 (2H, d, J = 8.7 Hz). 7.12 (2H, d. J = 
8.7 Hz), 7.24 (IH, m). 7.34 (IH, d, I = 7.5 Hz). 7.44 (IH. m). 7.59 
20 (IH, s). 

2 0 6 2' . 6' -$;x5^;Pt?7 jix;p-3-;«7;PA;Wxb H 

l,3->*X9^;i/-2-yo^:'^>if>(3.87 g, 18.2 mmol)> 3-3l>;U5;i/7aix;i/ 
3}?o>^(3.0g, 20.0 mmol), 7^ h 9=^^;:?. h U 7 jiXJI/jInX^^ >/^9-:^r:7A 
(0.84 g, 0.73 mmol). ^I6:M- U C7A(5. 79 g, 54.6 mmpl). 7K(20 mL), X 
25 ^y—Jl' (20 mL) S.tXh;PX> (200 mL) (Dm'^'\l!l^>'rJV::f>m-mn.T-' 

+ij->~^^i?->/g^^x5^;u=5/i) txMMb, M'&m^o^mmni^m 
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(3. 48 g, W 81«) . 

'H NMR (CDCls) (5 : 1.01 (6H, t, J = 7.5 Hz), 2.30 (4H. q. J = 7. 5 Hz), 

7.16 (2H. d. J = 7.5 Hz). 7.31 (IH, m), 7.47 (IH, dt, J = 1.5, 7.5 Hz). 

7.60 (IH, d, J = 7.5 Hz). 7.71 (IH. t, J = 1.5 Hz). 7.89 (IH. dt. J = 
5 1.5. 7.5 Hz), 10.06 (IH, s). 

##0ii2 0 7 (2',6'->'x^;i/H:7xn;u-3-i';i/)^^/->'U 

2',6'-5?X5^;Hf 7:c;i;^-3-:*;i^AVl/7'k H(3.48 g, 14.6 mol)(D:^^y 
-;K35 mDRlXT^-h^kHO^^^ (35 mL) (Om-^mmiZ. ^r^T^Ti^mit 
(0.28 g, 7.3 mmol) 5fejta^yt^> mU-V 1 I^Hm*^b;fc. 

z^vtiyjuti^j^^u-^h^f^y^- (^:^^if>/'S^mx5^;i'=io/i~2/i) 
\zxmnv> m^&m^fD^it^i^ (2.82 g, m) ^#fc. 

'H NMR (CDCl,) 6: 1.02 (6H, t, J = 7.5 Hz), 1.68 (IH, t. I = 5.7 Hz), 
15 2.31 (4H, q. J = 7. 5 Hz). 4.74 (2H. d. J = 5.7 Hz). 7.08-7.21 (4H. m), 
7.27 (IH, m), 7.33-7.46 (2H, m). 

0mm 2 0 8 2'.6'-i^7;i/;rpb*7ix;i/-3-;*;wt;v7*fcb* 

0 6 hmUizL'X. 1.3-i?:7;P:tn-2->^D^^>if>S:C)^3-*;i/ 

5;V7xx;V5l^p>m70^e>^M'fk'&«^S:'&fifeb:fc. ^^?ft!l^«^(3.o g. m.m 

20 93%) . 

'H NMR (CDCl,) 5: 6.97-7.09 (2H, b), 7.34 (IH, m), 7.64 (IH, t, J = 
7.5 Hz). 7.75 (IH. m). 7.93 (IH, dt, J = 1.5, 7.5 Hz), 7.99 (IH, m), 
10.08 (IH, s). 

^mm2 0 9 (2',6'->?:7;v^Dk'^xx;v-3— r;v)^.^>'->'^ 

25 ##«nj2 0 7 iimm\ZVX. 2',6'->'7JU:tatf7xc:i;i/-3-:^7;WN';W7=^t 
l^Hf^^^mit^^^'^^l^^o M^B^ (JRBpSOX) . 
'H NMR (CDClj) 6: 1.72 (IH, br), 4.76 (2H, s), 6.92-7.04 (2H. m), 
7.29 (IH. m). 7.35-7.51 (4H, m). 
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^mm 2 10 3-m u y ^BMm 

3-yp^:^Ji.#Kpt^;K5.87 g. 27.3 mmol), T— U>(3.73inL, 41.0 
Bunol), ^^^^^^^^(n.S g. 38.2 inmol)> hU:^ (>?^>i?U ^>7-k h 
» z:/^^i^*!7A(0) (1.0 g. 1.09 mmoD^ rac-2,2' -If :^ (v^:7 3i— ;1/3!nX7 
5 ^ y)-l.r -t:±:75^;i'(1.02 g, 1.64 moDRD^hJl'XXeO mL)<7)^l'&l&<£^ 

^^^ffl^TscctcT i6i^rBim*^b)S:. s^£;?se?^^^. s^is^tkrc;^^ 

S>^U*y;V'*^A^n'Th^^7>r- (^+iJ->/B^Mx5^;i/=io/i-'4/i) 

tcT»iau, ^fen^j^ac^s^b'&i^ (2.13 g. iR^34«) 

10 'H NMR (CDClj) 6: 3.90 (3H, s), 5.79 (IH, s). 6.98 (IH, t, J = 7.5 
Hz), 7.09 (2H. d. J = 7. 5 Hz), 7.21-7.36 (4H, m), 7.57 (IH, dt. J = 
1.5, 7.5 Hz), 7.72 (IH, t. J = 1.8 Hz). 

2 11 (3-T— u y ^7 x—ji/) ;>c ^ y — ;i/ 

3-TXUy^Ji.SBfep^5=-;K2.13g, 9.37 iiimol)<D-T-h^fc:FD:7 7>^fS 
15 (22 ml) tC, 0*Cft*^T. 7K^<fc'J5^0A7;p^— '>A(0.36 g. 9.37 mmol) 

<£iin^, mwLizx 2mmm.wvrco R^&ig-s-tjtcusm^^huc^A-hTKftiii^o.i 

g, 28.1 mmol)^«0-:p < 0 iiiB^. ^U\ZX 5 mmBi^Vlft. :^m^^MjBiV 

(/\:i|p^>/f^^X5^;l>=10/l~4/l) (CT3^Sb, ^5fe?ffi5t^©SH'(b'&'^ 
20 (1.12 g, JR^eOX) 

•H NMR (CDCI3) 6: 1.61 (IH, t, J = 5.4 Hz), 4.65 (2H, d. J = 3.6 Hz), 
5.73 (IH. s), 6.88-7.04 (3H, m). 7.05-7.13 (3H, m), 7.22-7.33 (3H. m). 
0^m2 1 2 5-(2-(4-((3-:7xy^e/'^>>^;b):*-^5/)7i-JWx5^Jl/)- 
IH-f-h^V^— ;V' 

25 3-(4-((3-:7xy ^v-^^i?;!/) :^=^rv') 7 xX;!^) :/D/t>X h U ;K0. 5g, 
1.52inmoI), Tv^Yt::^ h U t^A (0. 49g. 7.54miDOl), *fiYt:T>^:X»>A(0.41g, 
7.66nunol)<9N,N->?^5^;i'jK;PAT5 K (20inl)i§^<fe llO'CT? 28 I^WSJ^bfc. 
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(0.24g, 43SI!)S#fe. 

5 MS 373. 1 (MHO. 

##M2 1 3 3-(2-(4-((3-7ai7^'>'^>>';W:r^v')7xn;W)X^;l^)- 

l, 2. 4-:t^i^->^r \/-;i^-5 (4H)-;r> 

(1 z) -N- 1 H n^z^-z- (4- «3-:7 X y ^ >>^;v) :t ^ :7 x n jv) :/ □ /i 

W ^ 1^ (0. 50g, 1. 38iiimol)> ;^7;V3H— jVv^'f ;K0. 56g, 

10 3.45inmol)<3D7^b^l::Hn:7^>(20ml)jtll^S^ia"^5I^F«iai*^iU:fe. SJI&^ 

X^;i/:;>t^y-;V=10:l)lC#U. ^^igS(0.165g)&#fc.;^lC. Z.(D 
15 SSft&i;::t-^1}->(6ml)tc:^<Sfb, llOt:^ m^lfitJ^bfc. ^IS^ISSS^BIX 

20 MS 389.2 (MH^o 

mmm2 14 4-(2-{4-C(3-7a:/^'>'^>i^;W:t-^v']7xx;WX^;i/)- 

3H-1.2,3.5-:t^•y•5^r>^r^/-;^ 2-:t:^^v'H 

(1 z) -N- b H p ^-3- (4- ( (3- :7 X y > S') :7 X X ji/) ::/'D /I 

>-r S }«T5 H(0.50g, 1.38mmol)i:;S'fb;5^^XjK0. 105ml, 1. 44inmol) Ov';?^ 

25 5^;i/T-fe bra H(20mi)^?s^^ia"r 5 mmmwi'tco Kmmt^^^mj:-^)^ 

^)\^ : A4^-y->=l : 2-2 : 3)lc:#b. ^S^k'&i^ (75iiig. 1 3X) ?£^l|-aiftibi#l 
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MS 409.1 (m*)o 

2 15 4-1' Z-'^7'/—)l-2-7^ 

> 

5 3-;>^^;V-2-::/^y > (2.64g) (3D^i57/— ;K30inl)^fi^<£-30'CtC?&^b, 
N-(3-;?l5^;i/:/^;W5^:*-C7l/'7 (2.92g) , mm^^ h V ^ (.2. 40g) ^iOX. M 

10 ^:7^--z?*gSabfeo i^mx^;i/-^=^1^-> (^«itTl : 9di6»2 : 1 ^"C 

if^i^jiyh) -vmrnr^^tiz^Kf. SS-fb-^^ (o.sog^ iK2^2ix) 

'H NMR (300 MHz, Chloroform-D) d: 0.94 (6 H, d, J=6. 6Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, m), 2.75 - 2.9 (1 H. m). 3.1 - 3.25 (2 
15 H. m), 5.0 - 5.25 (1 H, m), 6.05 (1 H. d. J=0.9 Hz). 

m^m2 16 2'-:j^;^5;^-6■-;^9^;^t::7xx;^-3-;^;^zP>^p^^;^ 

2-r^D^-3-p<5^;p^>X7;i^7^t H(0.30 g, 1.51 nunol), bUX ($^^> 
>^U7^>7-feh» Zl^/l^v^C^ACO) (0.055 g. 0.060 mmol). 2-(z^zyi7U^ 
7)lf7xr:;K0.032 g, O.OSl nmol), U>^=*U'i'A 
20 (0.64 g. 3.0 mmol). h^>^t!)V^=L)Uy x.::i)V')iS^U>m(O.Zb g, 

1.96 inmoI)Rt;th;i^X>(6 mL) Oig'&'KF*T;p3f>^H^T 90'Ctc:T 17 NFPfl 

Ji^ij^AC^xn-Thif^y^- (^^'y'>~'\^1J->/B^^x^;i'=4/i) icxM 

25 SL, n^m^(D^mit^<\i!i (0.25 g^ JCi^eBX) 

'H NMR (CDClj)^: 2.12 (3H. s). 3.93 (3H. s). 7.39-7.48 (2H, m). 7.50- 
7.60 (2H, m). 7.87 (IH. dd, J = 0. 9, 7.8 Hz), 7.95 (IH, t. J = 1.5 Hz). 
8.12 (IH. dt. J = 1.5. 7.8 Hz). 9.68 (IH. s). 



wo 2004/041266 PCT/JP2003/014139 

311 

x5^;i/bU:7x-;i/zi^;^*-'i'A>^p^H0.55 g, 4.13 mmoiXD-f-h^n 

^uy7>mmmi2\ mUJC. ^M^*^T7jc^4k:^bU':7A(0.U g, 3.58 
5 t:7x^;V-3-;*7;W^>^^^-'^(0-'^0 g, 2.75 mmol)(D7^h^fcKD:7^>^ 

=4/1) ICTJ^^b. ^^?ft^©^'ft;'&^ (0-63 g, 
'HNMR (CDC1,)6: 0.75 (3H. t. J = 7.2 Hz), 1.33-1. 50 (2H. m). 1.98 
(3H. s). 2.23-2.32 (2H. m>. 3.92 (3H. s). 7.08-7.16 (2H, m). 7.22 (IH, 
t. J = 7.5 Hz). 7.36 (IH. m). 7.50 (IH, t. J = 7.5 Hz). 7.86 (IH, t. I 
15 =1.5 Hz), 8.03 (IH, m). 

##^j2 1 8 (2'-^5^;w6'-:/Dfc!;nf7x::i;i.-3-'r;W^iS'/->'i' 

2'_^5^;^-6'-yot?;Hi7xn;W3-;«7;i^Ji?>BS->^5^^^C0.63 g, 2.35 
Miol)C!>5^h9t:Fa7^>M (6.3 mL) \z.. or^j^T. ym^^J^^^r 
;V=-C7A(0.089 g. 2.35 mmol)^J]DA> l^iaicT 2 ^P«m*^bfe. ^JtM^ 
20 m\zWim^V^J^2^ 10 7K5ftJi^a.5 g. 4.7 iimiol)&l^o< Otm. ^taiCT 

y;i/:;!j^A^'P^h^77^- (^:^i^>/t^mx^;i'=io/i-'2/i) izxmn 

hs m^m^o^mMit-^^ (0.50 s> W88i«) ^n^o 

'HNMR (CDCge: 0.77 (3H, t. J = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 
25 (IH, t. I = 5.4 Hz). 2.00 (3H. s), 2.25-2.34 (2H, m). 4.74 (2H. d. J = 
5.4 Hz), 7.06-7.16 (4H. m). 7.20 (IH. t. J = 7. 5 Hz), 7.35 (IH. m), 
7.42 (IH. t. J = 7.5 Hz). 

##^j2 1 9 2•-^y:^^^^-6'-^^''^t•:7xr:;^-3-:^^;^^^^>^^^J^ 
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>H NMR (CDC1,)6: 0.68-0.74 (6H. m), 1.61 (IH. m). 1.98 (3H, s). 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H. s). 7.05-7.12 (2H.. m), 7.19 (iH. t. J = 
7.5 Hz), 7.33 (IH, m). 7.48 (IE. t, J = 7.5 Hz), 7.83 (IH. t, J = 1.8 
Hz). 8.01 (IH. bO. 

0mm2 2O (2'-'ryy^;i'-6'-;^^;nf:7x— ;v-3-'f ;p);t^y— 

'H NMR (CDCl3)(5 : 0.69-0. 76 (6H. m), 1. 58-1. 72 (2H, m). 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, m), 
7.19 (IH, t, J = 7.2 Hz), 7.34 (IH. hO, 7.41 (IH. t. J = 7.2 Hz). 
2 2 1 2' -X^;l/-6' -p^5^JHf 7a:— ;i/-3-*;W3i^>®:>^>;w 

15 #5^^312 1 7 tmm^i^x. 2'-*;i/^;i/-js'-pt^;nf:7ai-;p-3-*;pxl?> 

•H NMR (CDCls)^: 1.01 (3H, t. J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s). 7.08-7.18 (2H. m). 7.24 (IH. t, J = 7.5 Hz), 
20 7.37 (IH, n). 7.50 (IH, t. J = 7.5 Hz), 7.87 (IH, m), 8.03 (IH, m). 

##*a|2 2 2 (2'-x5^;i/-6'-j?t5^;nf:7x^;u-3-<;V')p^^y— ;i/ 

'H NMR (CDCI3) 6 : 1.02 (3H. t, I = 7.5 Hz), 1.67 (IH, t, J = 6.0 Hz), 
25 2.00 (3H. s). 2.34 (2H, q. J = 7. 5 Hz). 4.74 (2H. il, J = 6.0 Hz), 

7.07-7.17 (4H. m). 7.22 (IH, t, J = 7.5 Hz), 7.36 (IH, m), 7.42 (IH, t, 
J = 7.5 Hz) . 

##fiaj2 2 3 (2,2',6'-h>Jp^5^;Hf:7xXJl/-3— r;W^3'>'->>l^ 
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^mm 1 9 9 iSLXsmmm z o o nmm^z i.x. mmit^m^m^m^^^tv 

'H-NMRCCDCg a 1.94(6H.s). 1.97(3H.s), 4. 69 (2H, d. J=6. OHz) , 
• 7.01 aH,s), 7.06-7.32(5H,ia). 
5 

^Jfi^J2 0 2 A 3-[4-[(2*.6'-5^^^;H:f7xz:;i.-3-^;WP^ 

10 67%. ?ft5t^tlo 

'H NMR (CDCI3) 6 2.01 (s, 6 H) . 2.28 (s. 3 H). 2.52-2.57 (m. 2 H). 
2.85-2.90 (m. 2 H). 3.67 (s. 3 H). 5.08 (s. 2 H). 6.70-6.79 (m. 2 ©. 
7.02-7.20 (m. 6 H). 7.37-7.46 (m. 2 H). 

2 0 3 3-[4-C(2' . 6' -5?^5^;Hf7x-JW3-< ;W) ^ b^i^]-2-^^ 

15 ;V'7xzi;H>^ot!:j->BI 

##^J3 Stl^^ifCbT. 3-C4-C(2'.6'->^>^5^;l/tf7x-;W3-1';W>> 

'HNMR (CDCg 62.01 (s. 6H). 2.28 (s. 3 H). 2.60 (t. J=7.8 Hz. 2 H), 
20 2.89 (t. 1=7.8 Hz. 2 H). 5.08 (s. 2 H). 6.73-6.80 (m. 2 H). 7.04-7.20 
(m, 6 H). 7.38-7.46 (m. 2 H). 

Il»j2 0 4 3-[4-[(2',6'-5^^5^;nf7xn;w3-^;W^ b=^'>]-2-:7;j. 

##^J3 ihlwii^l-bT, 3-(2-:7JV:^D-4-fcHn=^^'>':7x=:JV):^nk!:t 
25 >^X5^jVi: (2- . 6' -i^p^ 7 x-;i.-3-^ Jl') ^ ^ ^.^gi^b^^ 

. 'HNMR (CDCg 61.23 (t, J=7. 2 Hz, 3 H). 2.00 (s. 6 H). 2.57 (t. 

J=7.7H2, 2H). 2.90 (t. J=7.7Hz. 2 H). 4.12 (q. J=7. 2 Hz. 2 H). 5.07 
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(s. 2 H), 6.63-6.70 (m. 2 H). 7.06-7.19 (m, 6 H), 7.37-7.47 (m. 2 H), 

lliS^»j2 0 5 3-[4-[(2'.6'-i?pt^;nf:7x-;p-3->r;i')pi h=^^'>]-2-r7;u 
;r o 7 X D t!:t >K 

^^mss iimmzVX. 3-[4-[(2',6'-5^^5^JHf:7x-;V-3-f JV);?< h 

'H NMR (CDCl,) a 2. 00 (s. 6 H), 2.63 (t, J=7.6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H). 5.06 (s, 2 H), 6.63-6.70 (m, 2 H), 7.06-7.18 (m, 6 H), 7.36- 
7.46 (m, 2 H), 

10 ||»J 2 0 6 3-[4-[(2' . 6' -i^ J^:=.)V-3-^ M ;^ h^>']-2-pt h 

##^J3 lil^^^KiLT, 3-(4-bHP^>^-2-;>i h^5^:7xzl;^):/□tf:^■ 
>Slx^;^ t (2* , 6' tf 7 X — ;i/-3-'r y -;v*^ e> SM-fb-S-^^ 

^ntCo IR^ 24X. 

15 'H NMR (CDClj) 51.23 (t. J=7.2Hz, 3 H), 2.01 (s. 6 H), 2.55 (t, 

J=7.7 Hz. 2 H), 2.86 (t. J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q. J=7. 2 
Hz. 2 H), 5.08 (s, 2 H), 6.45-6.51 (m. 2 H), 7.02 (d, J=8. 1 Hz. 1 H). 
7.09-7.14 (m, 5 H), 7.39-7.47 (m, 2 H)o 

mmm 207 3-[4-[(2* . 6'-e?>^^;nf 37xr:;w3-i';W h=^>']-2-pt h 
20 ^i^7xn;v]:/ntr:^>lS 

3 8 <!:(^«fcbT, 3-C4-[(2' . 6* -i:?pt^;Pt?:7xr:;i/-3— r;i/) ^ H 

<tLX#^, W 69X. 

•H NMR (CDCl^ 62.01 (s, 6 H), 2.62 (t. J=7.6 Hz, 2 H), 2.87 (t. 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s. 2 H), 6.45-6.52 On. 2 H). 
7.02-7.21 (m. 6 H). 7.38-7.47 On. 2 H), 

IIJS^»I2 0 8 3-[2-t5'PP-4-[(2',6'->?;>l5^JHf 7xx;l/-3-1';W^ h^^ 
S^] 7 xx;W] ^P kr;r>^P^5^Jl/ 
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'HNMR (CDCI3) 62.01 (6H. s). 2.61 (2 H. t, 1=7.7 Hz), 2.98 (2 H. t, 
5 1=7.7 Hz), 3.67 (3 H, s). 5.08 (2 H. s), 6.81 (1 H, dd. J=8.5, 2.6 Hz). 
6.98 (1 H. d. J=2.6 Hz). 7.07 - 7.20 (6 H, m). 7.35 - 7.47 (2 H. in)o 

mmm 209 z-i2-^ d p-4-[(2* . 6' -i?;^^jv}dyaL:=.)i'-z-^ ;w 

^mmSSiimmi.zVT. 3-[2-i^OO-4-C(2'.6'-5?^5^JHf7xn;V-3- 

•HNMR (CDCI3) 62.01 (6 H. s). 2.66 (2 H. t, J=7.7Hz), 2.99 (2 H, I, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6.83 (1 H, m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m). 7.37 - 7.47 (2 H, m). 
15 ^mm2 1 0 3-[4-[(2'.6'->?^5^;i/tf7x::i;W4-^;W^h=^>']7x- 

(2' , 6' ->>^^)i}fy ;v) p^^y —ji/*^ ^mmit'^'^'t^^^^^ 

i:UX#fco iR^ 56«. 
20 »H NMR (CDCU «2.04 (6 H, s). 2.62 (2 H, t. J=7.7 Hz), 2.91 (2 H. t, 
J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H. s), 6.95 (2 H, d. J=8.7 Hz). 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz), 

mmm2 l l 3-[4-[(2',6'-5^^5^;i/e:7xn;l/-4-1'JV)p^b=^^'>]7x::i 
25 #^0y38tt^mi::bT. 3-[4-[(2'.6'-:^p^5^;Ptf7x::i;W4-'f;P)p^h 

^ 52%. 

'H NMR (CDCl,) 6 2.04 (6 H, s). 2.67 (2 H, t, J=7.6 Hz). 2.93 (2 H. t. 
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1=7.6 Hz). 5.08 (2 H. s), 6.96 (2 H, d. J=8.7 Hz). 7.07 - 7.20 (7 H, 
m). 7.49 (2 H, d. J=8. 1 Hz), 

mi&m 2 12 3- [4- [ (2* , 6* -z^:^^)V\£yx, -JU-4-f ;P) h ^ ->] -2-7;V 
:t □ 7 X :/P tf :t ^mx^^)!/ 
5 3 1 ^ll^iUfcbX. 3-(2-:7J|/:^n-4-t \iU^iyy:iu:=,)V) ZfU kf.'t 

•H NMR (CDCI3) 51.24 (3 H. t. J=7.1 Hz), 2.03 (6 H, s), 2.60 (2 H, t. 
J=7.6 Hz), 2.92 (2 H, t. J=7. 6 Hz). 4.13 (2 H. q. J=7. 1 Hz). 5.07 (2 H, 
10 s). 6.64 - 6.80 (2 H. m), 7.07 - 7.22 (6 H, m), 7.47 (2 H. d. J=7.9 
Hz), 

mMm2 1 3 3-[4-[(2'.6'->?^5^;i/t*:7xx;w-4-'f ;i')^ h^'>]-2-:7;i. 
p 7 X x;W o t?:|- >se 

##^J 3 8 il^iSIJCbT. 3-[4-[(2* , 6* -b;A5^;Hf7xx;W4— TJW :^ V 
15 u y xx;i/] zfu t!^>filx^;P)&^ 6 ^MV^-^m^flk^t^^ 2i 

LT#;to W 33X. 

•H NMR (CDCl,) 5 2.03 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz). 2.94 (2 H, t. 
J=7.6 Hz), 5.07 (2 H. s), 6.68 - 6.79 (2 H, m).. 7.07 - 7.21 (6 H, m). 
7.48 (2 H, d, 1=8.1 Hz). 

20 nmm2\A 3-[4-[(2->^>'5^;w^>e?;W3f-j^>']:7xx;w:/at;:r>K:>^ 

^^mSiimm^VX. l-^>>?;l.-2-(::^D^:^5^;i/)'^>i2f>i 3-(4-t: 
iR^ 16!i;. . 

25 'H NMR (CDCl,) 62.59 (t. J=7.8 Hz. 2 H), 2.89 (t, 'J=7.8 Hz. 2 H), 

3.66 (s. 3 ©. 4.09 (s. 2 H). 4.95 (s, 2 H), 6.81 (d, J=8. 1 Hz. 2 H). 
7.07-7.29 (m, 10 H). 7.46-7.43 (m, 1 H), 

mMm2 1 5 3-[4-[(2-'^>>^;i/^>>^)W:t-4^i^]:7xXJW]yPtf:t>^ 
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U\£:i'>WL:^^)Vi!)>^mmit^m^m^m^tVxmz, iR^ 5231, 

'H NMR (CDCl,) 2.64 (t, J=7. 7 Hz. 2 H). 2.90 (t, 1=7.7 Hz, 2 H). 4.09 

(s, 2 H), 4.95 (s. 2 H). 5.78-6.83 (m. 2 H). 7.08-7.32 (m. 10 H). 

5 7.40-7.46 (m, 1 H)o 

^JS0y2 1 6 3-[4-[[4-C[X^;K4-:7x-;W.3-^Ty-;W2-f JV)7^ 

[4- [[x^;v (4-7 x-;wi . 3-5^T \/-;w2-'f T a 7 ] 7 x-jw ^ 

•HNMR (CDCI3) (51.21-1.28 (m. 3 H), 2.59 (t. J=7. 7 Hz. 2 H). 2.89 (t. 
J=7.7 Hz. 2 H), 3.51 (q. J=7. 2 Hz. 2 H). 3.66 (s, 3 H). 4.77 (s. 2 H), 
5.02 (S. 2 H), 6.71 (s. 1 H). 6.88-6.91 (m. 2 H). 7.08-7.12 (m. 2 H). 
7.24-7.41 (m. 7 fl). 7,83-7.77 (m, 2 H). 
15 mmm2 1 7 3-[4-CC4-[CX^;K4-7xX;W-1.3-^T^/-;i'-2-r;WT5 

m^m3 8^mm}zvx. 3-[4-[[4-[[x5^;K4-:7x:n;wi,3-5-Ty-;w 
2-f ;w T 5 / ] ^ ^i^;!/] i^] :7 X x;w] :/a tf 
m^ti^feiifiJ^iatbT:^:^. W 63«, 

20 MS: a/z 473.1 (M+D*. 

^tig^J 2 18 3-[2-^5^;U-4-[[4-[[(4-7xX;i.-l. 3-5^Ty-;W2-'f 

##^3 li:IIl#tCbT> 3-(4-t:HD^v'-2-;>^5^;U:7xx;W:/alf:t> 

m;^ ^^jv t [4- [ [ (4-7 X x;v-i . 3-^ y y-;i'-2-< ;u) (.>^ a t!;v) T s y ] >^ 

'H NMR (CDCI,) 50.95 (t. 1=7.5 Hz. 3 H) 1.60-1.75 (m. 2 H), 2.29 (s. 
3 H). 2.55 (t. J=8.4 Hz. 2 H). 2.88 (t. J=8.4 Hz, 2 H). 3.39-3.44 (in. 
2 H) 3.68 (s. 3 H). 4.80 (s. 2 H), 5.00 (s. 2 H). 6.69-6.78 (m, 3 H), 
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7.04 (d. J=8.4 Hz. 1 H). 7.26-7.39 (m. 7 H). 7.84-7.87 (m, 2 H)o 

##«a|3 8 tra<llfcbT> 3-[2-pt5^;i/-4-C[4-[[(4-:7ac-;V-1.3-5^7\/- 
US: m/z 501.1 (MH)^ . 

mmm 220 3-[4-[[4-[[(5-^^;i/-4-:7x:rji/-i, 3-5^Ty>-;p-2— r 

10 ##|f!I3 1 i:^miCbT. 3-(4-b Hn^v':7x-;WyD t!:r>m^^;i^t 

[4- [ [ (5-^ ^ji-i-y xz:;i.-i . 3-^ r V-;u-2-r ;0 (zfu i^jv) t a y ] 5^ 
;W7x:i;Wpt;$'y~;P;&^e^M^t;'&i^^#;fco JR^ 3235. m^^. 

'H NMR (CDCl,) 50.91 (t, J=7.4 Hz, 3 H), 1.60-1.72 (m, 2 H). 2.41 (s, 
3 H), 2.59 (t, 1=7.7 Hz, 2 H), 2.89 (t, 1=7.7 Hz. 2 H). 3. 32-3.37 Cm. 
15 2 H). 3.66 (s. 3 H). 4.71 (s, 2 H), 5.02 (s. 2 H). 6.88-6.92 (m. 2 H), 
7.10-7.13 (m, 2 H) 7.25-7.40 (m, 7 H). 7.62-7.65 (m. 2 H)o 
l^5SI^J 2 2 1 3-[4-[[4-[[(5-p^5^;i'-4-:7x:n;P-l, 3-^TV—JV-2-^ 

##0iJ3 8t|^«IJ::bT> 3-[4-[[4-[[<5-;>^5";W-7xn;W1.3-^T\/- 
20 }V-2-'i)V) (yn tfjWT^ /] :f^^)V\^>-JM^^-y]y zfu fcr^>' 

MS: m/z 501. 1 (M+D* » 

^il^j2 2 2 3-[4-[[4-[[4,5->^t K ^:^:7 h [1, 2-d] [1, 3]^T\/-JW2-'1' 

25 ##«a|3 1 tl^iHtcUT, 3-(4-k HDJ^>'7xr:;i')-yotr:^->B6p<5^;Wt 

C4-CC4. 5->?h KP:^7 h[i.2-d] [i,3]5^Ty-;i-2-r;K:/ofcr;wr5y] 

'H NMR (CDCI3) 50.93 (t, J=7.4 Hz, 3 H) 1.66-1.74 (m. 2 H), 2.59 (t. 
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J=7.7Hz, 2H). 2.82-2.91 (m. 4 H). 3.02 (t, J=7. 7 Hz. 2 H). 3.35-3.40 
On. 2 H). 3.66 (s. 3 H). 4.76 (s. 2 ©. 5.02 (s. 2 H). 6.88-6.92 On. 2 
H), 7.09-7.40 (m, 9 H), 7.78 (d, J=7.5 Hz, 1 H) . 

mmm22 3 s-u-cu-cas-e^bi^n^y b[i.2-d]ci.3]5^TV-;w2-f 

#^-^3 8 il^ltfcbT, 3-[4-[[4-CC4.5->^t KP:^7 h Cl. 2-d] [1.3]5^ 
MS: m/z 513.1 (M+D* . 

10 2 2 4 z-^2-y}V:tu-i-m-^^(^-yoc:=.)u-l, z-^t'/-jv-2-c 

##^3 i^imm\zVT. 3-(2-:7;v:tn-4-k:Hn=^>':7xzi;0>^ptf:t 
>filx^;i/ i: [4- [ [ (4-7 xn;wi . 3-^T \/-;v-2-^ c/n tf ;w) t s y ] 

15 'HNMR (CDCl,) 50.93 (t, J=7.2Hz. 3 H). 1.26 (t. J=7.2 Hz. 3 H). 

1.65-1.75 (HJ. 2H). 2.58 (t, 1=7. 6 Hz, 2 H). 2.90 (t, J=7.6Hz, 2 H), 

3.40 (t, J=7.8 Hz. 2 H), 4.12 (q, J=7. 2 Hz. 2 H). 4.80 (m, 2 H). 5.00 

(s. 2 H). 6.63-6. 70 (m. 3 H), 7.06-7.12 (m. 1 H), 7.24-7.29 (m, 1 H). 
7.34-7.41 On. 6 H). 7.84-7.87 (m, 2 H). 

20 mmm2 2 5 3-[2-7;w^D-4-c[4-c[(4-7xn;w.3-5^7'y-;w2-'r 
;w c/o tr;w 7^ /] :7x-;W tf:^>m 

m^msstmmizvx. 3-[2-7;v:ta-4-[[4-[[(4-:7x-;i/-i. 3-5^71/ 

>mx5^;V50^e.^M'ft;-&tl^i!^^^atbT#fco JR^ 29%. 

25 MS: m/z 505.0 (M+D* - 

2 2 6 3-C4-[C4-[[(4. 5->?pt5^;l/-l, Z-^rV-)V-2-^ M <:^D If 

. ##««J 3 1 tl^itJClUT. [4-[[(4. 5->?p^5^;l/-l. 3-5^TV->>V-2-f ;W 
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'H NMR (CDCl,) 0.88 (t. j=7. 4 Hz. 3 H), 1.58-1.67 (m, 2H), 2.13 (s, 3 
H), 2.18 (s, 3 H), 2.59 (t, J=8.4Hz, 2 H), 2.89 (t. 1=8.4 Hz, 2 H), 
5 3. 25-3.30 (m. 2H), 3. 66 (s, 3H), 4.65 (s. 2 H). 5.01 (s. 2H). 6.87- 
6.90 (m, 2 H). 7.09-7.12 (m, 2 H). 7.26-7.27 (m, 2 H), 7.35-7. 38 (m, 
2H). 

2 7 3- [4- [[4- [[(4. 5-5?^^;W-l, 3-5^Tl/-JW2-<;W) (:/D tf 

10 #WJ3 8i:t^lillCbT, 3-[4-[[4-[[(4.5-e^>t^;i/-l,3-5^Ty-;P-2-< - 

?iiS^®<t:-&ig&&i^'fe^^<i:UT»;fc. JR^ six. 
MS: m/z 513.1 (M+l)+ . 

2 2 8 3-[4-[[4-[[(4-7xn;l/-l. 3-5^T\/-;i/-2-1' JWTS 7] 
15 ;i/]^>$?;W:t^e^]:7a:-JV]r^Plf:t>m:>t5^Jl' 

4-:7ain;U-I,3-^T^/— ;U-2-TS> (0.25 g> 1.4ininol)> 3- [4- [ (4-i^;i' 
$;|/^>>^;0:t^'>]:7:t:— ;Wypfcr::r>^^^;p (O.SS g. 2.0 mmoO^feJ; 
XSm^ (0.25 g> 4.2 mmolXD l,2->?i7PPXi5'Xl5 mD^^^EtC. hUT-k 
h^5^7K9^'fb3j^e7^:^-hU»^A (0.83 g, 3. 9 mmol) ^JnA^ S'&'^^^ia-l? 

20 2 BP5Ml^b:fe. K^&?S*mw*lc*tt. »mx5^;UT«&tfiU;fc. Jfita^itSTK 

■tj->'/g^mx9=-;k=4:i) TMMb, mmit-^^ (0.31 g, ir^ 49X) s-^a^Ki? 

'H NMR (CDCl,) 5 2.60 (t. J=7.7Hz, 2 H), 2.89 (t, J=7. 7 Hz, 2 H), 
25 3.66 (s, 3 H), 4.54 (d, J=5.5 Hz, 2 H), 5.04 (s, 2*©, 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6.87-6.92 (m, 2 H), 7.09-7.14 (m, 2 H) 7.26-7.43 (m. 
7 H), 7.78-7.82 (m. 2 H). 

mmm2 2 9 3-[4-[[4-[[(4-7xx;w-i.3-^Tv^-;w2-'r;WT^y]p^5^ 
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^mmsstmmzhT. 3-[4-[[4-[c(4-7xri;wi.3-5^7y-;V'-2-< 

5 MS: m/z 445.1 (M+D* o 

mmm2 a o 3-C4-C(2'-^5^;u-6'-:/pi:^;V'tf7x;i;i/-3-i' b^v-] 

3-(4-tHo^v'7x=:;i'):/D>''^>BI^5^>'K0.21 g, 1.14 mmol), (2'-^ 
5^;W-yDt:;Hf:7x::i;i'-3-<;W)>^i5'7-JK0.25 g. 1.04mmol) :feJ:Uf 
10 hU^5^;l'*;^:7W'> (0.39mL, l.Semmol) <D5"h^t l«n7^> (BbL) 
^l^iC, CC^^Tl.l' -(T^/i^:*j;i^^-;i-)i^tf^'J-^> (0.39 g. 1.56 

mmol) sia^> ^MT?i6i^r«m*^bfc. ^;s:^ic>?x5^;i^x— 

15 J^V^-e. 2^S'£p^iS^/-JK4-0 mL)RtJJ5-h^t 1'd:7^>(6.0 mL) 

20 (^^u->/Btmx^;v=4/i~i/2) KiTi^®iu. m^m^o^^m\t^m (0.24 

g, 59«) MSCAPCI-): 387 (M-©. 

^Wj2 3 1 3-C4-[(2'-^y:r5^;w6'-^5^;nf7xx;w3-^;W^ 

>']7xx;w:/D/i>M 
##^J2 3 oil^mtcbx, 3-(4-tHo:^'>:7xxji/):^a;'?>m^5^JVR 

-^fifeUfe. U^fmmmm%Z%). MS(APCI-):401(M-H). 

mmmz 3 2 3-C4-[(2'-x5^;w6'-p^5^;nf 7xx;w-3-^ b^s^i^ 
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m^m2 3 otmmizvx. 3-(4-fc HD^i^:?^-;!/)^^/^^^^^^^;!-^ 

^SIfeJeS(JR¥57X). MS(APCI-):373(M-H). 

^jfi^fl 2 3 3 3-(4-((i-(tert-:f h^>':^;V3i?-;i/)-iH-'f > H~;i/-3-r;u) 

'H-NMR(CDClj) 6 1.67(9H,s), 2. 61 (2H. t. 3=8- OHz). 2. 91 (2H. t, J=8. OHz), 
10 3.67(3H.s), 5.17(2H.s), 6. 94(2H. d, J=8. BHz). 7. 13(2H. d. 1=8. 8Hz) . 7.20- 
7.70(4H,m). 8. 14(1H. d, J=8. OHz) . 

m&m 2 3 4 z-a-ai-iteit-':/h^>'^ji'^:=-M-m-^ > H-;w3-r;p) 

4 2: L/T, 3- (4- ( (1- (t er t-r^ h ^ v'* ;W5i^n;W -IH-T > 
^^J^a<hLT^i-7to 11%. 

'H-NMR<CDCl3) <5 1.67(9H,s), 2. 66 (2H, t. J=7. 8Hz), 2. 92(2H. t, J=7. 8Hz). 
5.18(2H.s), 6.95(2H,d, J=8.8Hz) , 7. 15 (2H, d. 1=8. 8Hz). 7. 20-7. 40 (2H. m) , 
7. 60-7. 68 (2H,iiO; 8. 14(1H, d. 1=8. 4Hz) . 
20 mMm2 3 5 3-(4-((3-(p^ h^v'P^ h=^>')-l-^>V^^y 3^>-2-^ :A 

h -» 7 X x; w y p /X >^ 5^;i'x;^ 

##^3 1 tmWzVX. 2-b HP^$/pt^;i.-3-pt h^S^^ h=^5/-l-^> 
i/5^:^:7x>^: 3-(4-t }<a^->:7xx;i/):/n7i>m^5^JWX7.T-JW;&>e)^ 
M'fb'&«fe^i0lS^fi?*^^«fei:bT#fco TO 50%. 
25 •H-NMR(CDCl,) 5 2. 59(2H. t, J=7. 8Hz). 2. 89(2H, t. J=7-. 8Hz). 3.63(3H,s). 
3.66(3H.s), 5. 19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8. 4Hz) , 
7. 12(2H,d, J=8.4Hz). 7. 34-7. 42 (2H, m) , 7. 72-7. 80(2H,in). 

mmm2 3 e 3-(4-((3-(^ h4^'>^ h;^r'»-i-^>^/^^7x>-2— r 
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5 'H-NMRCCDCl,) 5 2. 64(2H. t, 1=7. 6Hz) . 2.90(2H. t, J=7. 6Hz). 3.63(3H.s). 
5.19(2H.s), 5.30(2H.s). 6. 95(2H. d. J=8. 8Hz) . 7. 13(2H, d. J=8. 8Hz). 7.32- 
7.42(2H.m). 7. 72-7. 80(2H,in). 

mmm2 S 7 3-(4-((3-(2-p«.5^;P^>>^;V:t-=^'»-l-^>^>^^^^^>-2- 

10 ##^J3 itraiiKibT. 2-kh•D=^-i^^9^;^-3-(2-^^^^^>^^^^^^ 
^^)_l_y<>^/5::^:7x>i 3-(4-t: Fa^->>'xri;v)::^DA>mp^^;i'x:^ 

^jvti^p>mm<t^m^mn^mv^^^vxnr:^o nx^ 32%. 

•H-NMRCCDClg) 6 2.39(3H.s). 2. 57(2H, t. J=7. 4Hz). 2. 88(2H, t, 1=7. 4Hz). 
3.65(3H.s). 4.92(2H,s), 5.17(2H.s). 6.83(2H.d, I=8.6Hz), 
15 7.08(2H,d.J=8.6H2), 7.14-7. 80 (8H.m). 

2 3 8 3-(4-((3-(2-7^5^;i^'<^>>^JI^^^'»-l-^>'^>^^^^^>'-2- 

4iimm\zi.x. 3- (4- ( (3- (2-p^ :y 5^) -1 > ^/^* 

20 *fm^yUXAStbT»fc. liX^ 75%o 

'H-NMR(CDCl3) 6 2.40(3H.s). 2. 63(2H. t, J=7.4Hz). 2. 89(2H. t, J=7. 4Hz). 
4.92(2H.s). 5.17(2H.s), 6. 84(2H. d. J=8. 6Hz) , 7. 10(2H, d. J=8. 6Hz). 7.16- 
7.8D(8H,Bi). 

^mm2 3 9 3-(4-((2,2'.6'-hU><5^;Vb':7x-;W-3-^;WP^b=^~»:7x 

25 -)\y)zfun>m:^=^)^^^^^^ 

-jut 3-(4-fc: HD:^->7x-;W:/D>'^>'m^5^;wxx5";w*^e.^®fb'&«fe 
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'H-NMR(CDCl,) 6 1.93(6H.s), 1.97(3H.s), 2. 58(2H, t, J=7. 8Hz), 

2.88(2H. t,I=7.8Hz), 3.66(3H.s), 5.04(2H,s). 6. 88(2H, d. J=8. 4Hz), 7.06- 

7. 34(8H.m). 

2 4 0 3- (4- ( (2, 2' . 6* - b U ^ 5^;Hf 7 X - jV-S-f ;W ^ h ^ '» y X 

^mm 4 1 mwz ut. 3- (4- < (2. 2* , e' - h u ^ ^Ji^ tf :7 x^;u-3— r p< 

T^;fco IR^ 98%. 

'H-NMRCCDClj) a 1.92(6H.s), 1.96<3H,s), 2. 63(2H, t. J=7. 4Hz). 
10 2.89(2H, t, J=7.4Hz), 5.04(2H,s), 6. 88(2H, d, J=8. 4Hz) . 7. 05-7. 34(8H,m) . 
mmm2 4:l 3-(4-((6-^ h^>'-2' .6' -ZP:^^)V-\±yau=^)V-Z-^)V):^ 

}V):^^J — ;u 3- (4- 1 H a ^ '> 7 X y □ >m;j^ ^;i/xi^ 5^ JWd^ e»S 

•H-NMRCCDCIj) 6 1.99(6H.s), 2. 58 (2H, t. J=7. 8Hz) . 2. 89 (2H, t, J=7. 8Hz), 
3.66(3H.s). 3.74(3H.s). 5.00(2H.s), 6. 88(2H, d, J=8. 8Hz), 
6.98(lH.d, J=8.4Hz), 7. 06-7, 22(6H,in). 7. 40 (IH, dd. J=2. 2 & 8. OHz) . " 

2 4 2 3-(4-((6-pt h:^$^-2' , 6' -$^>^5^JW-lf 7xn;i/-3— T^V) ^ 
20 V^zy)yjL—)V)^un>Wi 

m^m^t.mm\ZVX. 3-(4-((6-^b^'>-2' .6* ->?^5^;P-lf7xZ:;P- 

3-r ^ h ^ v') 7 x-;i/) 7^p/t ^;i'xx ■7^;p;&i e> ^^ib-^^^ 

:/UXA^tbT#fc. iR^ 94%. 

•H-NMR(CDC1,) 6 2.00(6H,s), 2. 64(2H, t, J=7. 8Hz). 2..90(2H, t. J=7. 8Hz). 
25 3.74(3H,s), 5!oO(2H,s), 6. 85-7. 44(1 OH. m) . 

^Jg^J2 4 3 3-(4-((2' .6* -v?^5^;i/-4-pt h^v'lf :7xx;p-3-r ;W j>t h 
^ v') 7 X — a /N' >^ ^ 5";wx;;^ 
^^mz itinmzVX. (2' .6' -$^p<5^;u-4-pJ>h^->t*:7ai-;i/-3-'i' 
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3-(4-t HD^>'7x-;i')7'nA>i&/5^;l/XXT-;^j5)^e^ 
Mit^^^mBm^^thX^Tco iR^ 87%o 

'H-NMR(CDClg) 5 1.99(6H.s), 2. 58(2H, 1. 1=8. OHz), 2. 88(2H, t, J=8. OHz), 
3.66(3H,s), 3.91(3H,s), 5.U(2H.s), 6. 04-7. 25(10H,in) . 
5 244 3-(4-((2' .6* -i?>t^;W4-^ y^i^\^y:ii=.)V-Z-(M:f> h 

0^m4tmmiZl^X. 3-(4-((2' .6* ->»^5^;l/-4-^ h^^S^t: ^^in;!/- 

:/UXA^fcbX#fc. 91%. 
10 'H-NMR(CDC1,) 6 1. 99(6H. s) . 2. 63(2H. t. 7. 8Hz) . 2. 89(2H, t, J= 1=7. 8Hz) . 
3.91(2H,s), . 5.14(2H,s). 6. 85-7. 24(I0H.m). 

mmm2 4 s h^>'-4-((3-yx/^^^>'^>>';W:r^>'):7xr: 

3 1 tl^liltcLT, Z-ya^/^^^>i^)V7)Vn—}Vii 3-(4-h HP 

15 ^$/-2,6->?7^ h=ir->:7xx;v):/n7i>g6x5^;vxx5^;W7&>6^@<l:^trS^s 

■feJftJi^tltbT^i/fc. iK^ 87%. 

'H-NMR(CDCl3) d 1. 25 (3H, t, J=7. 2Hz) . 2.40-2.48(2H,m), 2. 84-2. 94(2H.in), 
3.75(6H.s), 4.12(2H,q, J=7.2Hz), 5.01(2H.s), 6.16(2H,s), 6.94- 
7.38(9H,l). 

20 ^Jg^J2.4 6 (2,6->>p< h=¥'>-4-((3-7xy=^^v"^>>';W:r^>'):7xX 

jW:fDA>ie 

7 X x;p) 7^ P >mx5^;i/xx T^;!'*^ e> ^Sfti-^^l^ ^^fe^Ftft^ 
^. W 78%, 

25 'H-NMR(CDC1P 5 2. 43-2. 58(2H. m). 2. 86-2. 98(2H.m).- 3. 76(6H, s). 
5.01(2H,s), 6. 17(2H.s). 6. 94-7. 40(9H.m) . 

mmm2 47 Z-C2,6-z^yjU:tO-4-a2' ,6* -$?^5^;i/lf7xx;P-3-'f;l.) 

^ h4^v)7xx;W7'PA>^x5^;j/x:^T-.'i/ 
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^mmit-^mtiM^m^^tvxmz, ifsim 89%. 

'H-NMR(CDC1,) 6 1. 24(3H, t. J=7. OHz) . 2.01(6H,s). 2. 54(2H. t, J=7. 6Hz). 
5 2.91(2H, t. J=7.6Hz). 4. 12(2H.q,J=7.0H2), 5.05(2H.s). 6. 49(2H. d. J=9. 4Hz) . 
7.06-7. 50(7H,in). 

^mm2 4 8 3-(2.6->^7;i^:tP-4-((2' .6' 7ai-;l/-3-'f ;W 

##|R|4 tl^^lfcbT, 3-(2.6->?7;i/:t'n-4-((2' ,6* ->>j;t^;Hf :7ac— 
^#f^S^:l^T#fec IR^ 95%o 

'H-NMR(CDC1,) <5 2.01(6H,s), 2. 61 (2H, t, J=7. 8Hz), 2. 93(2H, t, J=7. 8Hz), 
5. 06 (2H, s) . 6. 50 (2H, d, J=9. 6Hz) , 7. 08-7. 48 (7H, m) . 

249 3-[4-[[3-(2. Q-z^:A^)l^>i^M ^>>?;H:t=¥>'] 7xX;W 

15 ya/t>m;5t5";i/ 

3-(4-h Hn^->'7xx;i^):/P/t>mp^5^;i^ (180 mg). 3-(2,6-v?pt5^;i'^ 
>i^)V)^>S^JVTJUn~-JV' (226 mg) h U :7xr:;i'3j^;:^r7>T > (286 

mg) (DhJVX.> (2 idL) ^SStCTl/i^;^7;i/4?>m>^X5^JV (40X h)VX.>m 

m Boomg) ?^^iaT?flSTb. muxi i^H^j^bfe. R^s^i^<KlS^>'U:^J^ 
3 : 2 *-^^^':^x>h) xmmT^ciiiz^r). mmit-^^cmmg. jr 

^32«) €:i5fe^B?flt^^il^T:#feo 

'H NMR (300 MHz, Chloroform-D) 6: 2.23 (6 H, s) 2.60 (2 H. t, J=7. 8 

Hz) 2. 89 (2H, t, J=7. 8 Hz) 3. 67 (3 H, s) 4. 06 (2H, s) 4. 96 (2 H. s) 
25 6.8-6.95 (3 H. m) 7.0-7.1 (6 H. m) 7.2-7.3 (2 H, nd. 

mt&m2 5 0 3-[4-[[4-(2,6-v?^5^;U'^>>?Jl/)^>>';i']^^v']:7xx;U] 
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'H NMR (300 MHz. Chloroform-D) <5 : 2.24 (6 H, s), 2.59 (2 H, t, J=7. 8 

Hz), 2.89 (2 H. t, J=7.8 Hz). 3.66 (3 H. s), 4.06 (2 H, s). 4.97 (2 H, 

s), 6.8 - 6.95 (2 H, m). 7.02 (2 H. d. 1=7.9 Hz), 7.05 - 7.15 (5 H. m), 

5 7. 29 (2 H. d, J=7.9 Hz). 

^mm2 5 1 3-C4-[(3-^>'>';i/^>>';p)^^i^]7x:r.;w]ypA>i^^5^ 

)V f^m : 6285. mM^^^^o 

'H NMR (300 MHz, Chloroform-D) 6: 2.60 (2 H, t, J=7.8 Hz) 2.89 (2H, t, 
1=7. 8 Hz) 3. 66 (3 H, s) 4. 00 (2H, s) 4. 99 (2 H, s) 6. 85-6. 9 (2H, m) 
10 7.1-7.3 (11 H, m). 

mMm2 5 2 3-C4-[C3-(2.6->?/5^;i/^>>';i/)^>>^;W:^4^'>3:7x— ;w 

3_ [4_ [ [3_ (2, >t '^)V^>P}V) ^ >V)V\ :^^-^ly x. n;W :/ n /I 
5^;Kl25mg), 2^^7Km'fb:J-hUC7AzK^tg (3mL) , JL^/-)V (lOmL) 

(lomL) . tk (30mL) <om'^m\ztiaxr:Lo mm-t^mwti^i^v. 5^:^11? 

^^-d-^-T^^WV. m^'r^^h\Z^KimMit'^% (99mg. iR^ 82X) 
MS (APCI-) 373 (M-H)". 

20 mMm 2 5 2 iinmz ut. ^y(Dmim 253 ^^xs 254 ©{t-^^i*^ 

2 5 3 3-[4-[C4-(2, 6->?pl5^;P^>>^;l')^>5^;W:^=^^$^] :7a:-;W 
25 MS (APCI-) 373 (M-H) 

mmm 2 5 4 z-\.i-\.{z-^>i^}V^>i^)V)'t^-y'\y 3l:=-)V\ -funym 

: 96%. 

MS (APCI-) 345 (M-H) . 
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mmm 255 3- {4- C (4- { i^^->JV (4-7 xr:;w-i . '/-JU-Z-i 7 
5 7];* ^>i^}V) 7 x:::;W :7'n/t >ggpfc 

N-^^->;l/-4-:7x::i;P-1.3-5^T\/— JW-T5> (390mg) ©N.M->';A5^ 
;i'3^;VAT5b* (i.OmL) mm\::7lf^M{t±h^J^A (60%. ffttt, SOmg) ^m. 
5 ia-cftj;^, ^ia-r so^J^-Kd^^M-iffe. SlSii-B-i^lc3-(4-{[4-(i^aD^^ 

bfco I^B6x5^;i/-^=^U-> (^5fiS)tT 1 : 1 9)5^?) 1 : 1 ^T^^i^x^ h) 
10 ■rMMTSCtlcJ;^. ^m^t^i^ (260m g. iK^48%) ^mM^^^i^t 

•H NMR (300 MHz, Chloroforn-D) 5:0.8-0.9 (3 H, m), 1.2-1.4 (6 H, 
m), 1.6-1.7 (2 H, bD, 2.59 (2 H, t, J=7.7 Hz). 2.89 (2 H, t. J=7.7 
Hz), 3.35 - 3.5 (2 H. m), 3.66 (3 H. s), 4.78 (2 H, s). 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H. d. J=8.7 Hz). 7.11 (2 H. d, J=8.5 Hz), 7.2 - 
7.3 (I H. m). 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 

mmm2 5 6 3-{4-[(4-{['ry7'pt!;K4-:7xii;i/-i,3-5^T\/-;w2-r 

m&m2 5 5 i:ra:eifcbT, mmit^m^-^^vtc. j^m mo 
20 m^^o 

us (BSH) 501 (M+H) . 

mmM 2 5 7 3-{4-[(4-{C< y :/5^;K4-:7xx;p-i, 3-5"7y-;i/-2— f ;i/) 
7 5 y ] ;< ^ > v';!/) :t ^ :7 X x;i/} y a /I >BI 
N— r V X x;l/-l , 3-5^7 \/-;W-2-T a > (232mg) © N, N-v? pi 

25 5";l/*;i/AT5 H (2mL) JgiKJClTK^Ib::^ h 'J A (60%. 50ing) 

ffiTlHlA. ^mt? 30 ^i-F^^i^^igiffe. iEJsS?g'&1&{c:3-(4-{[4-(^7DD^5^ 

;i')^>'v?;H;r^v'}:7x-;l'):y'D/i>^y5^;K3i8nig)<&iPA. ^iST 1 
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T?JIIM-rseitJ-J:0> jtfetftl^l^ (322]ng) :i(Dn%fA^^^^^ 
(2mL) , 7^b^tKP7^>(2mL)CD?i'&^iSEfc^«|b, 2 ^j^TKM^b 

5 :^^U'^A7X^^i^ (2mL) ^jd;i. mux \ mm-^^^m'iitc. Kj^m^m^TH^ 

-fb^ilb (159mg. urn 31X) bT#feo 
MS (ESI+) 501 (M+H) o 

10 mmm2 5 8 3-{4-c(4-{c^^i^;K4-7ix;i/-i,3-^TV-;p-2-r;i')T 

3- {4- c (4- { [^=^zy)V (4- 7 X x;^-! , 3-5^ T y-;i'-2-r ; W T ^ ^ ] ^ 
'^>>^;v):^=*->']:7xx;i'}:;^n/i>^>^5^;v (250iDg) ^^^^^y— ;i/ (2mL) . 

^h'^\i}^uy^> (2idL) OM^J§i«l-^«|b. 2 ^5t7jcm'fb:h h U ^7 AtK^ 

15 m (2inL) &ijnA, ^ia-c mw*>#?gif Kj(SiS'&iKi§7KJcft€. 

Dehydration tube m^trnm («) ^) ^m^^X^mm. ^i.^bTM^b'&«^ 

(220mg, iR^90») ^^^feJ^at UT#^. 
MS (ESI+) 529 (M+H) . 
20 mm0^2 5 9 3-{4-[(4-{['f yyDtf;K4-7xXJWl,3-f^TV-;P-2-f 

; w T 5 y ] ^ 5^; w ^ > v^;0 :t >'] 7 x x;i/} y d /t >e? 

||j£^?ij2 5 sil^filtcbT, 3-{4-[(4-{C-f yynt!;K4-:7xx;p-i,3-5^ 
7- y _;p_2-^ ;P) r 5 y ] ^ ^^^^V} ^ > >^;W v'] :7 ai x;i/} /t >m 5^ 

25 MS (ESI+) 487 (M+H) , 

mi&m2 6 0 3-[4-({4-[(7'Otf;K4-[4-(hU7;U:fOp<5^;l/)7xx;W- 

1 . 3-5^ T i/-;i^-2-f ;p} T ^ / ) W '^>'>?;W:t+>'):7x x; w p > 
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> M:^7KmmM (477mg) ® N.N->^^^;i<'2j^;i'AT5 H (lomL) mmz^m 

^b:^^U':^A (60%. lOimg) ^O'C-VMX. ^ia»CHL/T30^K*^# 

mm-^^^yi^izm^. i^^x5^;i.Tiaaufeo @^^x^;^®^^i$gb^ 

MS <ESI+) 555 (M+H) . 

15 rnmm 2 e o ^ii^^ifcUT, &rf(^nmm 2 e 1 ~ 2 e a <Dit^m^^^ v 

mmm2 e 1 3-{4-[(4-{[[4-(4-i'DP>'a:X;i')-l,3-^Ty-;i'-2-f 

jDi^ : 28%. mM^m^o 

20 MS (BSH) 521 (M+H) . 

^JS^aj 2 6 2 3- (4- [ (4- { [ [4- (3-^ h ^ 7 a: x;0 -1 . 3-5^T l/-;P-2-r 

;H (y o tr;i/) y 5 y ] 7 xx;h iT^D/'t^fig 

W ; 41X. mn^BB. 

us (BSI+) 517 (M+H) . 

• 25 mmm 2 6 3 3-{4-[(4-{[(5-:7xx;wi. 3-5^T\/-;w2-'r ;p) (yp trjw) 

T $ y ] :>< 5^;^} ^ > v'] 7 x x;u} P /t >gg 

MS (ESI+) 487 (M+H) , 
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3-(4-k HP^v'7x:^;V'):^0/1>Bg^5^;i/ (0.396 2.20 mmol), [3- 
(3-^5^;)/7xy^>^)7x::i;V];<^7y— ;V (0.429 2.00 mmol) :feJ;tKb 
5 U^^;V3J^X:7^ > (0.747 mL, 3.00 mmol) (Dh;i/X> (30 ml) mW^^^ 
TM#L., 1,1' -(.7V-yiJJ\^^:=-Mi^^^^Ji^> (0.757 g> 3.00 mmol) * 

'pm-f^isa^^ mM^X'^uhx 18 i^r^^^Lfc. ^;s?e^tc^^t>-> (15 
mL) mmiyrc^mm^mwivx. mm^m&nmi^rco ^tt^fe^^u* 

10 HPLC (10~95X T-fehXhU;V/7|c, O.IK h U 7;i/:roS^^W) X^MV 
T, ^M-fb-^^I (0.414 g, i^m 55«) ^^||fitftJK^tLT#/fe:o 
MS: m/z 377 (MH*)o 

2 6 5 3- (4- { [3- (3-p< ^"Jl'^ x / ^S^) >>^;W :t^>'}yx. ZiJl) ^ 

15 3-(4-{[3-(3->^5";W:7x7^^)'05^;V]:^=¥M7x3i;i/)yD/'^>K>t5^ 
Jl/ (0.380 g, 1.01 mmol) ©pt^y— ;V (4 mL) :ej:t^'x h HP77> 
(4 mL) m^mmiz 2 M 7jc^'^b:^ h U AzK^?^ a. 5 mD ^SP;t, ^ST? 

24 mmmi^trco i^mm\Z7K^M^. 1 m mm-cMt^t^L'T:, i^^x5^;i/-e 

* 

20 jEEii«eu;fc, ^jt'&l^^x^;!/— ^^^-y-^d^&HJSaUs ^Mlb^'® (0.214 

g. IK^ 5855) S:tlfe:/UXA®tbT#fe. 

'HNMR (CDCi,) 62.32 (s. 3H). 2.65 (t. J=7.7Hz, 2H), 2.90 (t, J=7. 7 
Hz. 2H). 5.01 (s. 2H), 6. 79-6.96 (m, 6H). 7. 06-7.24 (m, 5H). 7.33 (t, 
J=7.8 Hz, IH), 
25 MS: m/z 363 (MH*). 

^JS-0a|2 6 6 3-(4-{[3-(4-7^5^;i/7xy^^-»^>i^;H:^^>'}:7x— ;i')7' 

p/1>lK;>t^;^ 

^»!|2 6 4tmmzVXs 3-(4-t HP^->:7xX;i/):/P/'^>@?^5^Jl/* 
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^miiVT^rco turn 593;. 

MS: m/z 377 (MH*). 

mmm 2 6? 3- (4-.{ [3- a-^ 7 x y > -c^ jh -» 7 i - ;w y 

JR^ 583; ifKx5^;p*^e»^i^S). 

'H NMR (CDClj) (52.32 (s. 3H), 2.65 (t. J=7.7Hz, 2H). 2.90 (t. J=7.7 
10- Hz. 2H). 5.01 (s, 2©. 6.79-6.96 (m, 6H), 7.06-7.24 (m. 5H). 7.33 (t, 
J=7.8 Hz. lH)c 
MS: n/z 363 (m*). 

mmm2 e s 3-(4-{[3-(i-7x:z;nf-;i/)/^>'>>;j/]^^'>}7ac-;i/)yD 

15 3-(4-t Hn^>^7xr:;W:/D/t>M:>^^;U (0.360 g, 2.00 mmoD* [3- 
(l-^'x— ;Pe:::i;W7ai-;H^:5'y— (0.421 g, 2.00 mmoO ^JitXhU 

> (0.747 idL> 3.00 mmol) (Dh;PX> (30 mL) ^S3?^^fC?nT 
mi^V. l,l*-(TV/">';ib;i/3j^Zi;WS^tr^U>?> (0.757 g» 3.00 mmol) 

mt-ompL^ ^mnmrnrf. ^m.-v n mmm.wi>fto Rmm\z^^-^> (15 
20 mL) ^ija^> mmvtc^mm^ms^ii^x. mm^mi£mmvit, mtt^->')fj 

y)V^u-^Vif^y^— (^^i?->~20x HfKx^;i'/'A^i^-» TJ^MbT, 

mmit'^m^m^^^m (0.541 g> sex) i:UT#^, 

MS: m/z 373 (MH*)o 

llifiM2 6 9 3-(4-{[3-(l-7x.x;H£— ji/)^>>?;W:t^*^->}:7xx;w):/D 

25 nym. 

112160112 6 5 iinmzhXs 3-(4-{[3-(i-7xx;nfx;i/)^>i^;p]:^^ 
>'}7xx;wyp/t>^^5^;V;*ie.^M^fc#i|^SrMfe«ttS^:l-"r^§fc. W 
77« (^^ij->— 
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MS: m/z 359 (MH*), 

»HNMR (CDCl.) (5 2.22 (s. 3H). 2.59 (t, J=7. 8 Hz, 2H). 2.89 (t, J=7. 8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H). 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
1=8.5 Hz, 2H), 7.21-7.26 (n. IH), 7.28-7.44 (m. 5H), 7.48-7.54 (m. 2H), 
10 7.78 (d, J=8.3Hz, IH). 7.83 (d. J=8. 1 Hz, lH)o 
MS: m/z 411 (MH*). 

^mm2 7 1 3-(4-{[3-(2->>5^;P-l-:^7^;V)'^>>^;W^^M7x;::;P) 

3- (4- { [3- (2-pt 5^;i/-i -± 7 5^JV) ^ >>';W :t i^} 7 X :/n /I >^ 

15 (0.648 g, 1.58 nmol) <r>:^^/—)V (6 mL) ^^XS'rV'7\i}^uy'7> 

(6 mL) Ji'&^MtC 2 M TKm^:^ h U ^Aimm (2 mL) <£jD7t> 75 

20 (0.534 g. IR^ 85X) *^i-fet^Jl^ft t LT#fe. 

'HNMR (CDCI^ 52.22 (s, 3H), 2.64 (t, J=7. 8 Hz, 2H), 2.90 (t, J=7. 8 

Hz. 2H), 5.12 (s, 2H), 6.91 (d. J=8. 7 Hz, 2H), 7.12 (d, J=8.5Hz, 2H), 

7.21-7.33 On, 3H), 7.37-7. 42 (m. 3H), 7.48-7.55 (m, 2H), 7.78 (d, 

1=8.5 Hz. IH), 7.83 (d. 1=7.9 Hz, IH), 

25 MS: m/z 397 (MH*). 

||Jg^2 7 2 3-(4-((2'-Xh:^'>bf7xn;U-3-1';P)p^ h^>')7acn;i/)y 

3- [4- [ (3-:/ D > 5^;!/) *=^^ '>] 7 i - d ^> (o. so g. 
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O.gemmoD^ 2-xh^v'7i— ;p3i^O>^ (0.16 g. 0.95 mmol), 'rh'^^^T. 
hU7xnJl/si^:^7^ >/'^^>'C'A (40 mg, 0.034 mmol), 2mM^M:^^J^ 
A7K^^(0.3 bjL), JL3^J—)V (0.3 mL) mfhJUX.> (3 mL) ©?g'&i|&S> 

y}v::i>mmm.r. -m,imi^mmvfto si^^m^i^m^. Kmm^mmji^)v 

u-^hif^y^i— (^^•y->/gf^x5^;i/=io/i'-2/i) \zxnm:V^ 3-(4- 
((2'-x h^v-if 7a:x;p-3-f ;w :^ h^v') 7acx;i'):/p/i>je^5^;i^ 

(0.21 g, 635;) ^m^m^miiVTnrco 

Z.<Dit^m(0:^^ (4.2 mL) m^TKfife^^ h U '>A*8l?«i 

10 (1. 3 mL) ^tp^, ^ia»cT 2 i^Pemj^bfeo siji&^e^^ 1 m^wmzx m \z 

x^;p=3/2'-i/4) \zxi^mVs m^^^<o^it^m (o.n g> JR^ 

^^Tzo MS(APCI-):375(M-H). 
15 mmm2 ? a 3-(4-((2'-i/T/bf7aiX;W3-l';W)j?t h=^^>')7xx;w)yD 

mMM2 7 2 t|^1ifCbT> 3-[4-[(3-:/P^:^>>^;l/):t^>']:7a:X;P]:/ 

Jftfi5iia('R^6!K). MS(APCI-):356(M-H). 
20 ^Jfi«ai2 7 4 3-(4-((2'-bl<D^£^lf73iX;W3-'f;W^ h^i^)7xX;P) 

^2lg^2 7 2 tmm\ZVT. 3-[4-[(3-:/DqE'^>'>';i')^+>']7a:x;Wy 
P/1 ^^JURC^f 2- (4. 4. 5. 5-5^ h ^ ^ 5^;i/-l , 3, 2-i^^=¥1)-t}^ P ^ >-2-'r 

JW 7 jc: y -Jl/;6\^^{b-&i^^'&^ ^fiijgS (iRm.33%) . MS (APCI- 
25 ):347(M-H). 

mmm2 7 5 3-(4-((2'-(^^;Pf^:^)tf7xX;P-3-f;U)pt h^'»7xx 

;i/):/p/t>^ 

MMm2 7 2 il^^^JCLT, 3-[4-[(3-:7'p^:^>>?;j/):t+v]:7xXJl/]:/ 
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Vrc. Mfi«Sa(W39«). MS(APCI-):377(M-H). 

^mm2 7 6 3-(4-((2'-(Xh^i/;*j;l/!j?-;i/)t?73in;l/-3-f;l/)pt 

5 mMm2 7 2 tiSliliCbT. 3-[4-[(3-yD=E^>$^;W:4-^v']>'xZi;W:^ 

^^^hfco m^m^miWl2%)o MS(APCI-):403(M-H). 

10 3-(4-lil<D=^'>r7x— ;V)ya/'?>K>^5^->K0.25 g, 1.39 mmo I), [3- 

(2,6->?^5^;U7x/^-»7x-;i^]^i5'/-;t' (0.41 g. l.Sl mmol) ^^ZS 
hVy:c=iJV:^:^y^> (0.47 g, I.8I mmol) ©-7^ h^t: Hn7^> (5 mL) 

^^k:> ox^mi^Ty'/i^i}JV^>mi^J^^Ji^ h;px>M (40%, 0.82 
15 :J!7y;V*5A^n-7hif^:7^- (^=^-tJ->~^=^-y->/ifmx5"jl/=4/i) tc 

Ti^mL/> ||-fe?ft5K©^«<b'&4!^ (0. 27 g> mm 50X) 

'H NMR (CDClj) d: 2.11 (6H, m), 2.59 (2H, t. J = 7. 8 Hz), 2.89 (2H, t, 
J = 7.8 Hz). 3:66 (3H. s). 4,97 (2H, s). 6.66 (IH, dd, J = 2. 4, 8.1 
Hz), 6.81-6.91 (3H, m). 7.00-7.14 (6H, m), 7.24 (IH, t. J = 7.8 Hz). 
20 nMm2 7 8 3-(4-((3-(2.6-i?;j^^;i/7x/^i^)^>>^;W^=^r>'):7a^X 

JV):/PA>g| 

3_ (4_ ( (3_ (2, 6->? "^jvy X y ^ v') ^>^M :t^^)yx. zfu/^>m 

(0.24 g, 0.62 mmol) (Dp^^>'-;i/^^(5.0 idL)IC> 1 ^^*l^^t:± 
hV^Aii^m^ 0.2 mL) <l:]bn;^, ^iStCT 2 ^WltJ^^bfco ^H&^^^^i^ 

5^;i/=3/2'>-l/4) iCT*tSb. Mfe^a<^^^ifc;^#» (0.15 g, iR^ 64X) ^ 
mrao MS(APCI-): 375 (M-H). 
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c^[4-(2-^5^;P7x/:^-»:7x::i;P]pti$'y-;i. (##M2 0 ii:|^«licUT. 

1i--l'4?;i/A)<£^Vi:^) , M-&Jga(iR¥56%). 

'H NMR (CDCl,) 6 : 2.23 (3H, s). 2.60 (2H. t, J = 7.8 Hz). 2.90 (2H. t, 
J = 7.8 Hz). 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H. m), 7.04-7.21 
(4H, m). 7.23-7.29 (IH. m). 7.35 (2H. d, J = 8. 7 Hz). 
^mm2 8 0 3-(4-((4-(2-^5^;i'7x/^>')^>i?;i/);r^>'):7x3;i/):/ 

^Jfi^J2 7 8t[^ilJc:UT. 3-(4-((4-(2-^5^;W:7xy^5^)^>$?;W:^-;^ 

63%) . MSCAPCI-): 361 (M-H). 

*ig^2 8 1 3-(4-((3-(2-^5^;i/7xy^>')^>$^;W:^4^^):7x— 

MMm2 7 7 iimUizVX. 3-(4-k HD^>'^x-;W)yn/i>^^5^;i/S. 
ar[3-(2-^^;p>'x/4^^^)7x-;i/]ptj$^/-;p (##^?!|2 o i tmm\zvx. 

'H NMR (CDCI3) (5: 2.22 (3H, s), 2.60 (2H, t, J = 7. 8 Hz). 2.89 (2H. t. 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6.94 (4H, m), 6.98 (IH. 
s), 7.03-7.21 (5H, m), 7.22-7.34 (2H, m). 

mi&m2 8 2 3-(4-((3-(2-;?t5^;i/7xy+e^)^>i?;W:^-4^5^)7xn;W:/ 
m&mz 7 8 t|^^»CbT> 3-(4-((3-(2-j?t5^;P7xy^>^)'^>v?;|/):i-:^i 
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58%) . MS(APCI-): 36101-©. 

5 3-[4-[(3-yp^^>-:^;v)^^~>]:7xr:;w:/D/'?>B6tert-:/^;i/ (s.s 

g, 8.94 mmol). 2-3i^Jl/S;l/>'x:n;i.zj^P >m (1.47 g. 9.83 mmol). xh^ 
:^^XhU7xn;i/Jl^X7><'>'A^>^'^A (413 mg, 0.36 mmol). 2 ^^^i^;^7 
V^A^mma mL). X^/-;!/ (? bL) J^t^b;Vx> (70 mL) (Om^^^s 

^A^u-^h^^y-^- (^^-tf>/s^mx^;v=io/i-'4/i) izxmmi'. m 

^m^<Dmm<t^^ (3.62 g. 97X) ^mc. 

»HNMR (CDCl,) 5: 1-41 (9H, s). 2.50 (2H. t, I = 7.8 Hz), 2.85 (2H. t. 
J = 7.8 Hz), 5.11 (2H, s). 6.90 (2H. d. J = 8.7 Hz), 7.13 (2H, d. J = 
15 8.7 Hz). 7.33 (IH, m), 7.42-7.55 (5H. m). 7.65 (IH. m). 8.03 (IH, dd, 
J = 1.5, 7.8 Hz). 9.98 (IH. s). 

^SI^J2 8 4 3'-[4-(2-tert->^h4^>';^;V^x;WX^;Wr7xy:^-5^p^5^;W 

3-[4-(2'-3l^JV^;H^:7xXJV-3-f JUp^ b:^i/) >'xXJV]yo/1>m tert- 
20 :f^;^(1.5g. 3.60 nmol). U >m-7K3g-?- h U A (0. 43 g. 3.60 mmol). 
2-;^^)]/-2-Zf'r>il''ii mL. 16.2 mmol). tert-^^/— (7 mL) , * (15 
mL) S:DC5^h^t:HP:7^> (15 mL) (DM^mz. OtJ^J^TMit^m^ h U 
!>A(1.22 g. 10.8 mmoD^JP^, MUiZX 2 mmM^ly-^o HJiS?&=&f^llX 

25 jg^g^'^u^^jyjv^^A^p-Th^^^^f- (^=^^'tl->/Bmx5^;^=2/l~ 

1/2) iCTi^SgL, (1.12 g. 72*) ^#feo 

•H NMR (CDCI3) 6: 1.40 (9H. s). 2.50 (2H, t. J = 7. 2 Hz). 2.84 (2H. t. 

J = 7.2 Hz), 5.09 (2H. s). 6.88 (2H, d.. J = 8.7 Hz). 7.10 (2H, d. J = 
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8.7 Hz), 7.20-7.47 (6H, m), 7.56 (IH. m). 7.93 (IH, m). 

mmm2 8 5 3-(4-((2'-((>^^5^;i'T5y);«7;i'#-;v) if 7x-;i/-3-i';w 
3' _ [4_ (2-ter t-:;:^ h^ri^*;i'3j?-;wx5^;i/) x / ^z^^^Jil b*7 

5 2-;i!3;i/3H>'m(0.24 g. 0.56 mmol), i?^5^;UT-U> (2M-5^h^hHP7^ 
>^^6. 0.42 mL, 0.84 mmol). 1-t HD4^>''<>l/h U 71/— tKSI^ 
(0.13 g, 0.84 inmol)R(:^N,N-S?j?t5^;Wj}^;PAT5 H (6.0 mOom-^mz. m. 

umwr i-x^;P-3-(3-i?pt 5^;i/T s.yffu tf;i') *;V3i?e?-r 5 H mMM. 

(0.16 g, 0. 84 Dunol) §tn;^, I^MlCX 12 I^K^^bife:. -R|i&tSe&i^mx5^;U 

M.i^u'^h^^y^— (^^-y->/i^^x5^ji'=2/i~i/2) SSfitft 
3- (4- ( (2' - ( (>?pt 5^;PT 5 y ) * ;i'3i^x;i/) tr xx;i/-3-'f ji/) ^ h ^ 

iR^26%)i£#feo MS(APCI-): 402 (M-H). 

20 mfi«^2 8 5^:l^«|J'bT, 3'-[4-(2-tert-:/h^r>'*;W3l?x;PX^;W 7 
a:y^rV';^5^;Wlf7xX;U-2-:«7;i'7|?>SgJtC^ l-t KD^-^^^yhUTi/ 

T>^X':7AitJ&^e>^SYI:^«^^^^bfc. Mfe^g^ (iR^66%) . 
MSCAPCI-); 374 (M-H). 

Mmm2 8 7 3'-((4-(2-:!b;l'3l?^5^X5^;V)7xy^>')><^;Wfcf:7a:X;W 

25 2-i3}V-^>m 

3' -C4-(2-tert-:/ h=\r'>:j57;i/3j?x;i'X^;l/) 7x / tf7xx;l.- 

2-;!!7;i'Z|^>^(0. 15 g. 0.35 mmol)^ hVyJV^omMiZ mDJC^^L, 

mr^Ji}^U;fc. S/iS^^^iJgU. ^iicS:>^U:^7ir*;w:^^A^o-7 hi^^ 
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Mit-^m (21 mg, iR^ieX) ^mc. MS(APCI-): 375 (M-H). 

mmm2 S S 3-(4-((2'.6'-5^P^b^'>lf7xn;V-3-'f;W;<h=^^>')7xn 

ii^?ftJ|^i!^(iR^93%). 

»H NMR (CDCI3) 5: 2.59 (2H, t, J = 7.8 Hz). 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H. s), 3.71 (6H, s), 5.08 (2H. s), 6.65 (2H. d. J = 8.4 Hz). 
10 6.92 (2H, d. J = 8.7 Hz). 7.11 (2H. d. J = 8.7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

mmm27 S iJp|«IICLT, 3-(4-((2'.6'-i^^ b^v-tf 7x:i;W3-f )V) 
(IK^86%). MS(APCI-): 391 (M-H). 

^»J2 9 0 3-(4-((2*.6'->'x^;i/h':7x-;i/-3-r;P)pt h=^5^):7xr: 

^mm2 7 7 i:l^illcbT> 3-(4-t Ha:^->:7xn;U)yn/t>M^^;i/BL 
20 rjf (2* . 6' ->?x^;nf :7 X x;w3-f ;w) y —)V-ti^ B^m^-^^ ^^^Xytc. 

»H NMR (CDCI3) <5; 0.99 (6H, t, J = 7.5 Hz), 2.30 (4H, q, J = 7.5 Hz). 
2.59 (2H. t. J = 7.8 Hz), 2.88 (2H. t. J = 7.8 Hz). 3.66 (3H. s). 5.10 
(2H, s), 6.88 (2H. d. J = 8.4 Hz). 7.05-7. 20 (5H. m), 7.21-7.33 (2H. 

25 m). 7.38-7.48 (2H, m). 

|^JS#J2 9 1 3-(4-((2'.6*-v?X5^;Hf 7xX;V-3-'f h4^i/)7xX 

;p):/p/i>lg 

nMm2 7 8 timmz\.X. 3-(4-((2'.6'->»X5^>'Hf:7xX;W3-'1';W^ 
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'H NMR (CDCI3) <5: 0.99 (6H. t, J = 7. 5 Hz), 2.30 (4H. q, J = 7.5 Hz), 
2.64 (2H, t. J = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz). 5.10 (2H. s), 
5 6.86-6.93 (2H, m), 7.07-7.17 (5H, m). 7.21-7.31 (2H. m), 7.39-7.46 (IH. 
m). 

MS(APCI-): 387(M-H). 

^t&m2 9 2 3-(4-((2',6'-i?37;i/:t-Dtf:7a^-;i/-3-'r;l/)pt h^z^^y^i- 
;U)yo/t>BI;*5^;v 

10 mmm2 1 1 t.nmz.^^'x. 3-(4-t Y^a^-^y :sLZLM^u}\ymL:^'^)\/^ 
(2' , 6' ^'ji/:*- p ti 7 xci;i/-3— r ;w ^ :^ / s-^^ u 

'H NMR (CDCI3) 5: 2.60 (2H. t, J = 7. 8 Hz). 2.90 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m). 7.12 (2H, d. J = 8.7 
15 Hz), 7.29 (IH, m), 7.39-7.56 (4H. m). 

^mm2 9 3 3-(4-((2'.6'->^7;P:rPb':7x^;i'-3-'r;i')^ h^v')7a:::i 

^W^2 7 Sil^^JlbX, 3-(4-((2',6*->?:7;i/;rDl:f:7i-Jl'-3-'f;i/) 
20 (J|KS^86X). 

•H NMR (CDCl,) 5 : 2.65 (2H. t. J = 7.8 Hz), 2.91 (2H. t, J = 7. 8 Hz), 
5.09 (2H. s). 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8. 7 Hz). 7.29 (IH, 
m), 7.39-7. 55 (4H, m). 

mMm2 9 4 3-(4-((2',6'->?X>5^;i/t*:7jL-;U-3-f JV);* h^v')-2-:7JP 

25 :^d:7x— ;!/):/□ /'^>glx5^;i/ 

|g]6fi^j2 7 7 il^^fcbT. 3-(2-7;i'::J-n-4-k HP^'>7x-;P) T'PA 
^S-^^LTt. (1X^80%) . 
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'H NMR (CDCI3) <5: 0.99 (6H, t. J = 7. 5 Hz). 1.23 (3H, t. J = 7. 2 Hz), 
2.30 (4H. q, J = 7.5 Hz). 2.57 (2H. t, J = 7.8 Hz), 2.89 (2H. t, J = 
7.8 Hz), 4.12 (2H. q, J = 7.2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H. m). 7.19-7.31 (2H, m), 7.35-7.48 (2H. m). 

mmm2 9 5 3-(4-((2' ,6'->?x5^;i/tf7i.:^;i/-3-'f h^-y)-2-y)v 
mmm2 7 s tmmizi^r. 3-(4-((2'.6'-:^xg^;i/tf7a:-;w3-r;w)^ 

^fi3|gS(lR^71X)o MS(APCI-): 405 (M-H). 

mmmz 9 e 3-(4-((2'-(tHn^->'p^5^;WHr7:cr:;W3-'i'JW;Ah^>') 
y X. x;v) y o /I >^ t e r t-:/^^;!/ 

3_(4_(2'-3fc;P5;Ut:7ai-;i'-3-l';i^^ b^v-) :7a:ri;W :/PA>^ tert- 
Zf'^JViQ.ZO g, 0.72 mB0l)S:^^y-;K6 mL) Rr)^^ h 9 b H P :7 ^ > (6 

loL) (om^mmizmMiy. mi^-f-vaamit'^^m')- b u a (u ng. o. 36 
mmoi) ^jOD^fc^. i^iiBT immmwi^ft. Rj^m^mmms mmm^WFm 

1/1) izxnmh. m^mvt<D^mit'^^ (0.25 g, ir^ ^m^i. 

'H HfilR (CDCl,) 6: 1.41 (9H, s). 2.50 (2H, t, J = 7.8 Hz). 2.85 (2H. t, 
J = 7.8 Hz), 4.56 (2H. s), 5.10 (2H. s), 6.90 (2H. d, J = 8.7 Hz), 
7.12 (2H, d. J = 8.7 Hz), 7.23-7.45 (7H. m). 7.56 (IH, m). 

mmm2 e ? 3-(4-((2'-(t: hp^>'^5^;v) tr7aix;w3-f ;p)^ h^t^) 

3_ (4_ ( (2- - ( t y< o =IP 5/ ^ tf :7 oi x;i/-3— f ;W p«> h ^ ^» 7 x x;V) y p 
;^>m tert-y5=^;K0.25 g, 0.60 mmol) h U 7;i/:tP|^m(2 isiL)\zmM\y. 

fc. MS(APCI-): 361 (M-H). 
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3- [4- [ (z-':fu^^>z^M ^^i^:\yx. — zfu/^ >iipt 5^;v (0. 30 g, 

0.86 mmol), ^>z^)ViX.^)V)7^>C0.20 mL. 1.29 mmol), ^Kiz>"i7A 
5 (0.39 g, 1.20 mmol), h'JX (5^^>5^>J7^>r-fe>» H/N'^i^T^^A 
(0)(0.03I g. 0.034 mmol), rac-2.2' -tf;^ (S?:7a:::i;i'3f:x:7-i' /)-l. 1* - 
l^:^75^;K0.032 g. 0.052 inmol)&ath;V'XX6 niL)©M^^&. 
^T> SOTDJCT 16 SJi&M**RrJf|&fD:fe|g 

10 . SSpt^y— ;K4 inL)S.tJC5^h^b Fp:7-^>(6 inL)(^?l-&^^(C^^U> 1 

15 5^;l/=2/l~l/2) Slfi«Sffi®SS^fe;^i^(42 mg. IR^ 13%) 
MS(APCI-) : 388 (M-H). 

||]6I««J2 9 9 3-[4-[[3-[X5=^;K7a::n;i.)T5y]^>S?;W:t^>'3:7j:X 
lliS«Wj2 9 8 tl^iHiCbT. 3-[4-[(3-:/P^^>':?;i/)::f=^'>]:7aiX;i/]:/ 

20 DA>ii>^5^;i/Rt/x5^;K7xx;i/)Ta>'*^e»S®<t;#1&^'&fiKL'fe. 

z^zL^m^ mm 11%) . MS(APCI-): 374 (M-H). 

0 0 3-[4-[[3-(k'>'xX;P-3— r;>T5/)^>i^;W^^5^]7aiX 

;W7'P/1>^ 

^M««I2 9 8 i:nm\tvx. 3-[4-[(3-:/P^^>S?;k):t^'>] :7 3iX;W :/ 

25 p/i>m:3t^;vjttxtf7xx;i/-3-rji/7'^>7&^e)^®{b^<Ki*'&i^u^. ^ 

'H NMR (CDClj) 6 : 2.65 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
5.00 (2H. s), 6.90 (2H, d. . J = 8.7 Hz). 6.98 (IH, d, J = 7. 5 Hz). 



wo 2004/041266 PCT/JP2003/01413l> 

343 

7.02-7.20 (6H, m). 7.27-7.46 (6H. m), 7. 53-7. 59 (2H. m). 

mmms o i 3-[4-[(3-Tr;:U /^>>?;W^=^i^]:7x-;V']:/Dyi>^;<^ 

(3-7Z1U y :7xzi;l/)p^^/— ;K1.12 g. 5.62 mmol). 3-(4-li FD^v^:7 

5 x:::;i/):/nA>^p«.9^;i/(i.22 g, 6.75 mmoi). h «J >'xr:;l/:^^:^7^ > 

(1.92 g. 7.31 nimol)S:?>'5^h^hHD:7^>(20 mL) OD^g-g-^fC. Ot:M#T 
Tl/-^*;i/sJ^>'K>'X5^;i^ h;i^X>^?S(40%, 3. 32 mL) ^jatCT 

^-iZXmn (^^lJ->/f^^X5^;V= 10/1-2/1) b> 

10 sib'&i^a.oi g, JR^ 50%)*#;lb« 

'H NMR (CDCI3) 6: 2.60 (2H, t. J = 7.8 Hz). 2.89 (2H. t. J = 7. 8 Hz). 
3.66 (3H. s). 4.99 (2H. s). 5.74 (IH, s). 6.89 (2H. d. J = 8.7 Hz), 
6.92-7.15 (7H, m). 7.22-7.30 (4H. m). 

mmms o 2 3-[4-[[3-C:7a:x;K:/Dtf;v)ysy]'^>v^;W:t^i^]:7ai 

15 -;W:/n/^>M 

3_[4_|;(3_7'- tj/^>5;;W:;^-i^i5^]7xx;H::/'n/t>^;>t^;i/<0.20 g. 

0.58 mmol) CO N,N->?^5^;i^7}^;l^Ay ^ F(4 fflL)^?^K:. 0"C^J^T 60a;;!K^^b 

:?-hUe?A (0.035 g, 0.86 mmol) ^MX. mWZX 10 ^mMi^hr:io 

-^mz. 0'C^*^TQ-yDtf;V:^n5 H (0.063 ml. 0.69 mmol) RlXaC7^fc; 

20 :^bUC7A (0.10 g. 0.69 mmol) l^^^mW^VfcL. Kf&m^ 

J^CV^T. ^Se^^y— ;K3 mD&tX-T^h^t: HP7^>(6 mL)©?i^i§?Sfc 
^^L-. 1 j^S7K^fk:^bU'>A7K«(1.5 mD^jD;^, mK^i^b 

■ jtj^Ai^D'Th^^^^^-fCTJ^Si (^^if>/ffKX5^;P=4/l-l/2) 
il^^SC5^JSYt:-&#»(0.11 g, JR^473g)^#;fe, MS(APCI-): 388 (M-H). 

*igf!)3 0 3 3-[4-[[3-[:/5^;K:7x-;i')T^y]^>>^JW^=^>^]:7xx 
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M:fa/t>m 

^ (iR^57%) . MS(APCI-): 402 (M-H). 
(JR^74%) . MS(APCI-): 436 (M-H). 

10 ^JS0lI3O5 3-[4-[(3-t:^U -/'^>5^;W^^i^]:7xn;W:/D/i>^ 

mMm2 7 8 tfeHifcbT. 3-[4-C(3-T-U y^>S^;p):^^>']:7x-;W 
MS(APCI-): 346 (M-H). 

^56^^13 0 6 3-[4-[[3-['i' v::/5^;K:7xr:;WT5y]'^>5^;W^^r->]7 
15 x-;i/]yDA>il 

I 

^Sa^Rl3 0 2 timilJcbT. 3-[4-[(3-T^Uy^>>?;p):^^>']:7 3^n;W 
(JR^12%) , MS(APCI-): 402 (M-H). 

^SS^ajs 0 7 3-(4-((4-((x5^;K3-pt5^;v:7x:n;WTay)^^;v)'^>>^ 

20 ;i/)^^r-»:7x-;i/):/n/i>Bi 

3-(4_((4-(^ □npt5^;u)^>>?;W:^^v') 7x:^;W yDA>^^^;K50 
mg. 0.16 nmiol)<^) N.N- >?^^;^7Jn;UAT^ H(l mL)^?^JC N-X5^;V'-ni- h;P'f 
v'XSl mg, 0.19 Diinol) © N.N->';*5^;i/J}>;i'AT5 H (0. 5 mL)^^^, m^io 
U':7A(33mg, 0.24 mmol) <£JD;^T 70*07? 66 I^HSIi^l^fc. RjiSi&fc7K(2 

25 mL)<£Jn^. 5^^DD^:^>(2 mDTiftmLfc. GeneVac M'6«Si^ 

^i^(0.32lBL, 0.32 mmol) ^iUX. ^jiaT 18 B#r^^*^U;feo SiJ&^JC 1 ^^it 
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Genevac ^.mmmmx-mmmmi^Tc. mmm^^^^Mif^y^-^^^ 
^ )v^)'Qmm:t^z.t.\z^y}mm\h^mii\ mg. 26x)$#fe. ms (esi+, 

ffl/e) 404(M+l)o 

5 &,T(DmMn 3 0 8 -HJS^^I 3 3 8 JC^f 'fb'&^J^^ *M^«J 3 0 7 t.nU\Z. 
(50 mg. 0.16 mmoORi^itt^Sf ^ra^/O^^^^bfe. 

HJfeflais 0 8 3-(4-((4-((p^5^;K2-(:7x-;i/;^;w*j::iJWx^;i/)T^y)^ 

10 iRa 43 mgo MS (ESI+, m/e) 468 (M+1). 

^J|^i3 0 9 3-(4-((4-(((3-7x/^5^-^>i^;U)T^y)^^;W-^>'^;i-) 

JRg 40 mg. MS (BSI+, n/e) 468 (M+1). 

mmmZ 1 0 3-(4-((4-(((4-7x/^r'>'<>5^;i/)TS/)p^^;W^>e^JV) 

15 ^^>'):7xr.;w)yn/^>^ 

JK« 37 mgo MS (ESI+, m/e) 468 (M+1). 

^»J3 1 1 3-(4-((4-(((4-(2-tf95^^;W:t-^>')'^>^-'W75/)^^ 

;W ^ > W :7 X -;W) P >'^* >^ 
IR« 13 mg. MS (ES1+, m/e) 470 (M+1). 

20 %Mmz 1 2 3-(4-((4-(((2-7x/^s^:/atr;WT5y)>^5^JW-<>e;^;w 

IRM 33 mg. MS (BSI+, m/e) 420 (M+1). 
|^»J3 1 3 3-(4-((4-(((2.2->>:7x:::;l'X5=-;WTa/)pt5^JW^>':^;W 

:r ^ y X ^ a ^-m 

25 IRS 45 mg. MS (ESI+. m/e) 466 (M+1). 

||Ji5^j3 1 4 3-(4-((4-(((tf7xr:;i.-2-1';i.^5^;W7S/)^5^;W)^>i? 

JRfi 47 mg. MS (ESI+, m/e) 452 (M+1). 
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iRS 32 mg. MS (ESI+. m/e) 452CM+1). 

mmm 1 e 3-(4-«4-(((e:7x-;v-4— r;i/pt5^;WT^y)^5^;i/)^>i^ 

IR* 12 mg. MS (ESI+. m/e) 452 (M+1). 
11*6^ 3 17 3- (4- ( (4- ( ( (2-7 X — ;W2- (I- fc! n U z^ZDV) JL^)V) TS.y) 

IR* 40 mg. MS (ESI+, n/e) 459 (M+l), 
10 mmmslS 3-(4-((4-(U5^;Kl-:7a:n;i/-2-(l-t!PU>'-Jl/)X5^;U)T 
^ y ) ;A ^>i^JV)z^=¥ 7 X W :/ P 

IRS 18 jDg. MS (ESI+. n/e) 473 (M+l), 
SlJfe^S 1 9 3-(4-((4-(((2-5>Tyx^JP)(7xZi;P)T^y)^5^;V)^> 

i^M rt^i^) y xx;!/) p;^ >m 

15 JR» 15 mg. MS (ESH-. m/e) 415(M+1). 

^S6M3 2 0 3-(4-((4-(('^>5^;K:7xx;WT5y)^^;i/)^>>';i'):t-4^ 
-»7xn;wyp/i>M 

iRS 21 mg. MS OBSH. m/e) 452 (M+l). 
^ite«a|3 2 1 3-(4-((4-((x5^JK2-;*5^;i/r7x:n;V)TS/)^5^;W'^>':^ 

20 ;w):t^-»7xx;i/):/p/i>S6 

iR* 22 mg. MS (ESI+, m/e) 404 (M+l). 

His^ajs 2 2 3-(4-((4-((:/^;K7xx;i^)T^/)p^5^;w^>>';p)^=^^ 
>')7xx;i')ypA'>i^ 

JRa 39 mg. MS (ESI+, n/e) 418 (M+l). 

25 nmm 323 3- (4- ( (4- ( iy x c/p tfjw t 5 y )^ ^ >-:?;i^) 

'»:7xx;u)yD/i>m 

iR« 23 mg. MS (ESI+. m/e) 404 (M+l), 
HiS^JS 2 4 3-(4-((4-((^>5^;K:7xx;075/)p<^>»W^>-:^^W:t4^ 
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IRS 21 Bgo MS (ESI+. m/e) 432(M+l)o 
5 JR» 7 mg. MS (ESI+. m/e) 440(M+1)« 

^jSMs 2 6 3-(4-((4-((-ryyatf;K7a:::i;i/)r5y)^5^;W'<>':^>'W 

JRS 6 Bg. MS (ESI+, m/e) 404 (M+1). 

^ji^3 2 7 3-(4-((4-((^>'i^;K^5^;v)T5>')p^5^;i/)^>':^>'W^=^ 

10 -»7xn;i/):/D>'i>m 

IR4 51 mgo MS (ESI+. m/e) 390 (M+1). 

^ife^ai3 2 8 3-(4-((4-(((4-^nD7x:^;WC^5^;i')T5y);<9^;V')'^> 
:^=^ i^) :7 X— :/ p /i >^ 

J|X« 20 mg. MS (ESI+, m/e) 410 (M+1). 
15 UlS^jS 2 9 3-(4-((4-(((3-^?Jl'7x-Jl/) (^P tf;WTa 7 ) ^^^iW^ 

>>';W:t^~»:7xn;W:/p/t>m 

JRft 29 mg, MS (BSI+. m/e) 418 (M+1). 
^»J3 3 0 3-(4-((4-((5?^>5^;i'T$y)P^5^;W^>i^^l-)^*>'>^^ 

20 JRS 58 mg. MS (BSI+, m/e) 466 (M+1). 

lUI-WI 3 3 1 3- (4- ( (4- ( i^yz^JV (X5^;W 75,/)}^ =3^)V) ^>VM 

mM 46 mg. MS (ESI+, m/e) 404 (M+1), 
^M^J3 3 2 3-(4-((4-((^>5^;K>^5^;WT^y)^5^J^)^>i^JV)^=^ 

25 -»7xr:;W)yp/l>m • 

IR« 63 mg. MS (ESI+. m/e) 432 (M+1). 

mmms 3 3 3-(4-((4-(((4-v'i'P'N^>';V'7x-;wra/)p^5^;i')'^> 
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JK« 7 mg. MS (BSI+, m/e) 444(M+l)o 

mmm 334 3- (4- ( (4- ( ( (2-^ ^^vu, s-a] tf u >^ >-3-r ;wx5^;p) (r? at 

JR* 9 mgo MS (ESI+, m/e) 506 (M+1). 

; W T ^ / ) ^ ^ > :t =^ -» 7 x w y P /I >^ 

iRS 18 og. us (ESH. m/e) 493 (M+1), 
HJg^ai 3 3 6 3- (4- ((4- (((4- (4-5^^ P^^>';P7a::ii;V)-l, 3-5^T\/-;W- 

2-'f (jjt 7^/)^ ^ JV) ^ > >^;w) :t ^ e^) 37 X :i;p) □ /i >@fe 

10 IR4 2 mg„ MS (ESI+. m/e) 541 (M+1), 

mmm3 3 7 3-{2-[(4-{C4-(2-:«j;W3j^^>'X5^;W7xy^$/]^^;p}'^> 

iRS 10 mg« us (ESH, m/e) 531 (M+1). 
^JS^aj3 3 8 3-(4-((4-((pt5^;K4-(5.6.7.8-5^b^t >«a-2-:^7^V'- 

15 jv) -1 , 3-^T ;i/-2-'f ;v) T s y ) 5^;w ^ > ;i-^r v') 7 x X J w y a 

JR« 6 mgo MS (ESI+, m/e) 513(M+1). 
I^Jg^^ 3 3 9 3- (4- ( (6-^ > i^;!/:*-^ 1^-2' , 6 * fcf :7 x =L)V-Z-'i 

b^'»7xr:;i/):/o/^>Kpt5^;i/xx5^;u 

20 ##0IJ31 tl^ilfcbT. (6-^>5?;i.:4-^>'-2' .6' -v»>^^;i/-H:7xX 

;p-3-r;w:?t^y— 4-t: HDi^>'7xn;i^:/P/^>BS;>^5^;pxx-5^;i'*i 

'H-NMR(CDCl3) 6 2.03(6H, s), 2. 59 (2H. t, J=7. 6Hz), 2. 89 (2H, t. J=7. 6Hz), 
3.66(3H,s), 4.95-5.08(4H.ra). 6. 88 (2H. d, J=8. 8Hz) , 6.94-7.42(13H.m). 
25 lllfi'^3 4 0 3-(4-((6-^>i?;W:r^r'>-2' .6* ->?p^'5^;U-lf :7x-;U-3-r 

M:^ h^-»:7xx;p)7'pn>g6 

##«3|4 tf^^tCbT. 3-(4-((6-'<>>?;i':^=^^5^-2' ,6* ->?;>l5^;P-tf 7 
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&«l|-fe"/UXAS<i:bT#;fe. iR^ 69%. 

•H-NMR(CDCl,) 5 2.03(6H,s). 2. 64(2H. t. J=7. 8Hz), 2. 90(2H. t. J=7. 8Hz). 
4.97-5.10(4H,m). 6. 88(2H. d. J=8. 4Hz), 6. 95-7. 46(13H,m). 

N-(3-^^;l/:/5^;W-4-:7xr.;i/-1.3-^T^/-;W2-T5> (370iBg) ^ tK^ 

'^h;:^^uc7A im somg) , n.n-v'^5^;v3}^>'vat5 h (smu os-a- 

JSttiL-feo ffMx5^;i/®^ Presep Dehydration tube (.^ytMM (W) ®) * 

-5Z:ttCj:t), ^'ffc'&tJ (250iBg, 101^47%) <&Sfetft^fe<^i:l^X#fc<. 
MS (ESI+) 529 (M+H) o 
15 3 4 2 3-{4-[(4-{C(3-^5^;V:/5^JV) (4-7xX;U-l. 3-5^7y-;U-2- 

^ ;u) T s / ] ^ ^ ->] :7 x y n z'? >m 

3-{4-[(4-{[(3-^5^;V':/^>'V') (4-:7xx;wi,3-5"T\/-;v-2-^ ;i')T^y] 

(2inL) , 7-h^fcHD:77>(2mL)(3D?g^^t«r^^U. 2^S7Km^b:^bU 

20 C7A7ic^t^ (2inL) ^tD^. 1 mmifi^m^tco Kft^m^m^7\(.\z:m^^ 

Presep Dehydration tube <fP)teMlg (*S^) ®) ^fflV^T^fe^*^. «ISgbT^ 

M-fb-a-*^ (22oing. .W90X) ^m.n&^^^ti'xn^o 

MS (ES1+) 515 (M+H) . 
25 ^^093 4 3 3-{4-[(4-{[(4-<yyPt!;V'-1.3-^T^/-;i/-2-'f;P) (3-^ 

^jvzr^)U)rs./-[:/^^M^> ;r 7 xx;i/} 7^ p /t 

4_^y^ptr;p-N-(3-^5^;i':/5^;W)-1.3-^rV^-;i'-2-TS> (313mg) , 
yiamit-^h^JOM^ (BOX 50ing) , N.N-v^P^^^^V^^JVATS H (5inL) 
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;H?}flttlb;fco g^^x5^;i/®<&Presep Dehydration tube (?P3te$fi^ (t*) 

i(iSa-r-5ili:tCj;0, ^M^b'&^^dSOmg. iR^ 28%) 
MS CBSH) 495 (M-i-H) . 

3 4 4 3-{4-[(4-{ [(4— f V fc!;i/-l. ;P-2-'r JW) (3-;?^ 

10 3-{4-[(4-{[(4-ry7'atfJW.3-5^TV-;u-2-'f ;w) (3-^5^;i/y^;p)T 

$y]^5^M^>S^;W:t^S^]7xX;i/}yp/'?>^pt5^;i^ (UOmg) S^:?'/ 
(2mL) . -r-h^t HP77>(2ibL)6DM'&^«SEK:^^U 2 ^^^TKmib:?- 
h»J':7A7K^?K (2]nL) ^MT? mK;0^#SS-^fe. KlS?i'&'fe^7jclc 

15 M^Presep Dehydration tnbe m%MM (M) W ^m^>xnm^. ««SL 

x^mit-^m (i20mg, iK^88«) ^m.n^m^<^tLxnrco 

MS (ESH) 481 (M+H) , 

3 4 5 3-[4-({4-[l-(4-7aiX;P-l, 3-5^Tl/'-Jl'-2— TJl/) :/ h^'>] 

^ r^-^i/) :7 xx;i/] A >m 
20 (4-:7xx;wi,3-5^T\/-;w2-'f';i/) jjc^j^y-jp (3.82g) , Kfb: 

-^yiiy (1 5 g) , 7^h^tHD7^> (30mL) ©Jl-&#l^^iaT 3 l^fBl 

tHP7^> (30inL) Jc^^b;^, C(D^?SlC:i:>fb:/nt!;i/'^i^^i^'^7A (2 
^^■T-h^t HD7^>^^. lOmL) &Ot:-elJP^> 1 ^W55^#^lif J'bo 

25 m^m^xm^mj^im^^^^^ eimx^juT?i*mbfc. @ffi6x5^;i/^?£tg 

.kO. ^fi?E&4^i^ (l.lg) ^#fco Z.o:>n^m^m (233m g) , 4-biHD:^ 
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v'S.tSi^^5^;i' (152 mg), hU7xn;i^3f:7>7^ > (399 mg) 0h;l<'X> 

(2diL) mm\zrV>^:tiJV:^>ms^:i^^}i' im b;i'X>^^ 650mg) ^m. 

5 1 : 19.0^^ 1 : 1 *T?^^^i?x>S) -eMIB-rSJ: tJCJ;?). 

ifco il(D?6:t^tl^5^b^h h*Py7> (lOmL) izmMhTco ^KOmmiZTKmit 
U^^Ar)l/S.:=.ryA (40mg) ^Ot:TiD^, ^MlcMbT mFs^A^^Mif 

figmr^hU'i^A lO^K^i^ (i.Og) §ijp^> T^i^^^ii^l^Vifc. 
&iS«ibT. ^@ifete:3- (4-t Hn^'>:7aix;v) :/n/t>M;^5^;i' (180 
10 mg)> bU:7xX;W2j>X7^ > (399 mg) , h;PX> (2mL)^£tni^. TV-Jfi 

;P3i^>m5^x^;u (40X h;px>^JK 650mg) §^ia"CMTb, ^?aT?i 
y^—^nm^t^o B^^X5^;l/-^^-^^> (^^itx* l : l 95&^e. l : l 

15 ^J—yV (2iJiL) . 7^b5t HD7^>(2inL)0ig'&^«|tC^«?^> 2 ^^tTKK " 
h U 'i/ATk^ (2mL) :£ira>t> ^iST mr^J&^^Slf/S:. mMU'^ih^ 
TK^ca^, lM^*g^7K^?^Ti^ffitcbfe^. B^mx^;j.T?IAmbfe. P^x 
9^;pjl^Presep Dehydration tube (fn^M^ (^) M) ^fflViT^jg^^. jft 
$SUT^M^b-g-# (93m g) ^i!l^^^tbT#fco 

20 MS (ESH) 488 (M4-H) 

l5ATtC> ||JS^3|1~2 0 1> 2 0 2A:feJ:tK2 0 3~3 4 5-e#&n:fejb'& 
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COOMa 
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1 0 6 
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COOH 
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1 1 0 
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Q^°-Q^COOMe 
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10 B5^J## : 1 3 

Designed oligonucleotide primer to amplify DNA encoding B1GPR40 
g3^J#-^ : 1 4 

Designed oligonucleotide primer to amplify DNA encoding mGFR40 
@B^J## : 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 
SB^J#-^ : 1 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 
mmm^ : 17 ' 

Designed oligonucleotide primer to amplify DNA encoding monkey6PR40 
20 SB2?iJ#-^ : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

mnwr^ : 1 9 

Designed oligonucleotide primer to amplify DNA encoding monl(eyGPR40 
@B^J##:2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkey6PR40 

mmm^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstar6PR40 

@3^JII# : 2 2 
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Designed oligonucleotide primer to aniplify DNA encoding hamstarGPR40 



wo 2004/041266 



405 



PCT/JP2003/01413$ 



1. 1&Wm^J;:z:^:^9':t>^Wcmv^?>m^^mr^it'^^^'^^Vx:f3i^G 

p R 4 0 ^^^mmmmMo 

Mo 

1 mm(DMo 

4. ^ 



10 




( I •) 




15 




5. 




20 CS;4'» SP«glfeS*^bTViT'fei:l/:>^#5il<£, 5iQtt-Y-COOH£4 
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(2) :;&;W3i?=^^>';i/«. (3) ;^;P3l^>KS. (4) c^.^7)V^)miT'By 

B^$nTV5Tt)J:ViX;i':7r^-r;i'^> (5) 3f:;?.Jf:>'^S> (6) Ci_4 

T^H» (-NHsOjCF,) 'v^^m^mi^m(Dmo 

7. *5^:r>SiESrWb'5 5«*^ 




10 T?feStt:^]Kliaife©^. 

9. mmm. mmmmm. ^h—>7.. tv-h-v-x. mmmmnmmm^ m 
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(1-1) 



1 2. ^^j^ji^ 




^A:0«WUTV^Tt>J:Vigm«:«>t (1) AD^^Ig^, (2) c^^^yjv^jv 

(3) Ci_6t;P'34^->s, (4) ADy>ig^. Ci_6T;i'=^;i'^fc« 
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13.^ 




(1-2) 



5 T. ) T?*l3$n5^k^<^^;/S:«-?-C0it (i) 2 -X h=^-->- 4 - 

[ C2- [ (5-^5^;P-2-7air:;l'-4-:^=^i^-\/U;W ;<h^>'] y ai 

^h^v-] ^>■t^>y□/t>m^ ai)2-xh^v— 4- [ [s- 

[ (5->t5^;i<'-2-7xX;W-4-:r^lJ-\/U;P) ^h^v'] 7a:X;W] ^ 
h^^i^] '^^if^yp/t^^, (lil) 2-xh=^^v'-4- [ [4- [ (5-;* 

10 ^;v-2-7xx;i/-4-:r^WJ;w) pih^e/] 7xx;w] ^ 

>'fc?>:?'D/1>fi|, (iv)4- [ [4- C (5-;>t5^Jl/-2-7xx;i/-4-:^ 
^1J^VU;W ^ h^v'] 7a:x;W ^>1f >:/P/1>^^|^<) . 

. 14. mim. 1 3 IB^o-fb-a-^; ^:fc«^o*i(^7'D F ^ y iJ'c 

15. ^>if>^S^fi-rs«ifeS}OS, ^:R^^-E'- ( R ^ HWifeS^-en 

(CHg) m^-W^- (CH2) m^- (mi:j3<fct;:m2 
^^tl-^'nOJ^V^LSCDliicSr. wnS-O-. -N (R^) -S-. - 
CO-^y5:ti-CO-N (R3) R ^cfeJcOtR sfj^^tl^tlTK^i^^^ife 

1 6. ^5: ' 
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R 




17 



(I-2A) 



R 



18. E a ^^j^B-^TfaS 1 7 SB^CDfb-g-Jl^o 

19. R" /e»^7fc^j[^^> Ji^^ R" 7 y ^i^^tr -5 m^m i ? mwi<Dit'^mo 
2 0. m^m^^ 



2 1. R"''*sMm$nTi^iTfe<tviC,_5T;i/^;i/S. «M^nTViTfej:i.iC 
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E^d^i^-g:^. -0-^ -CH2-O-. -co-. -CONH-. -N (CH 
3) CHg-. -S-CH2-Sfe«-C = C-T?. 




If 2fB«fe©fl:^<^. 
24. ^ 




<l -3) 



Ra 
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(1-4) 



yUJU^T?. E^*t-N (R»*) - (CHg) m*-^;fctt-S- (CHj) m 

3 1. R^3;^^eSI«^WbTViT'bJ:lri2 -5^TVU;i^ST^'5tt^:^2 8 
3 2. iC; 




(I-4A) 



i^fp. E'*«-N(R'*)-CH,-. -CH(R»»)-0-*;fe:«-CH(R»)-CHj- (R'^ *5 itK R" fi. 
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5 3 4. W^J^IO. 13, 2 4*fctt2 8iBife®<b'a-4feJt>b<«-e©*g*ife:« 
-g-«fej®W^SS^#-rs C i: &#mi:-rs G P R 4 0 S^#:tillBiai5:;&^, 

3 6. GPR4 o^^i¥mmmt^M<DWt(otci^o:>^mm^^M^::r>^m 

3 7. GPR4 0 'foL<«^C!)gB^^7'^H^fe«'€-©3^^J:^)f5?S^:feJ;i:^ 
>^4ii:tH U 5 -SS^^WT^'Tb-a-^l ^ffi -5 d <i: ^#1^ t T-S G P R 4 

3 8. GPR4 O-bK^^-^-ODgP^J-^y^^H^fett-eoltt, ^^m^^X^tl 
1 5 >*4feai L 3 SS^-^Wr S-fb-a-fb t S-^^fS 31 1 if S G P R 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Functioa 

<130> 3119WO0P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 • 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Lea Gly Ala Ala Phe Pro Pbe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly lie 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Pbe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 ■ 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asa Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 ^55 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc ttctttctgc ccttggtcat caclgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Lea Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 



wo 2004/041266 



4/16 



PCT/JP2003/014139 



50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Yal Pbe Ala Leu Ala His Pbe Ala Pro Leo Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leo Gly Ala Ala Pbe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leo Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 ISO 155 160 

AsD He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val. Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

. 245 250 .255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> i 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agcttggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 180 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 240 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 300 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 360 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 420 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 540 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggttat cactgctttc 600 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggctgg aggagcactt ctcacactcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcatca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 IS 
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Ala Leu Gly Phe Pro Leu Asa Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leo Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

SO 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Fro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 no 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala. Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Huiaan * 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tciacggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg-t tacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 
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<212> PRT 

<213> Monkey 
<400> 7 

Met Asp Lea Pro Pro Glo Leu Ser Phe Ala Leu Tyr Val Ala Ala Pbe 

5 10 15 

Ala Leu Gly Pbe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Pbe Gly Val Ala His Pbe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg. Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Fhe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Lea lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctccttlgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtglca cctggglctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc-ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Lea Gly Phe Pro Leu Asq Leu Leu Ala lie Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Tbr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Fro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro . 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Lea Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Hams tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc -ct tgtgcccl 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
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gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagttlctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 

<210> 13 
.<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligoDucleotide primer to aBS)lify DNA encoding idGRF40 
<400> 14 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 
<2iO> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGSF40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding r6RP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Ar'tificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRF40 

<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 
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<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccagungu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribotliyiiiidine 
<400> 25 

ciinguuagcc auccgaggcn n 21 

<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidlne 
<400> 26 

nngaaca.atc ggtaggctcc g 21 
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